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No. IV.—On Electro-Dynamic Continued.) 


INTRODUCTION. 


the course last paper, was stated that the investigations which 
detailed were not complete some parts could wish, and that hoped 
develope them more fully another communication. After considerable 
delay, occasioned alterations the rooms the physical department 
the college, was enabled resume researches, and since then have been 
fortunate discover series new facts belonging different parts 
the general subject contributions. These have announced the 
Society different times, they were discovered, and now purpose 
select from the whole such portions relate particularly the principal 
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CONTRIBUTIONS ELECTRICITY AND MAGNETISM. 


subject last paper, namely, the induction the beginning and ending 
galvanic current, and present them continuation, and, measure, 
the completion, this part researches. The other results 
labours this line will arranged for publication soon duties will 
permit give them more careful examination. 

the course the experiments about describe, have had occa- 
sion repeat and vary those given last paper, and happy 
able state, reference the results, that, except some minor particulars, 
which will noticed the course this paper,-I have found cause 
desire change the accounts before published. views, however, the 
connexion the phenomena have been considerably modified, and think 
rendered much more definite the additional light which the new facts have 
afforded. 

The principal articles apparatus used these experiments are nearly 
the same those described last paper, namely, several flat coils and 
number long wire helices. (III. have, however, added these 
constant battery, Professor Daniell’s plan, the performance which has 
fully answered expectations, and confirmed the accounts given this form 
the instrument its author. consists thirty elements, formed 
many copper cylinders, open the bottom, each five inches and half height, 
three inches and half diameter, and placed earthen cups. zine rod 
suspended each these, the same length the cylinders, and about 
one inch diameter. several elements are connected thick copper 
wire, soldered the copper cylinder one element, and dipping into cup 
mercury the zinc the next. The copper and zinc usual are separated 

membrane, both sides which placed solution one part 
sulphuric acid ten parts water; and this added, the side next the 
copper, much sulphate copper, will saturate the solution. The battery 
was sometimes used single series, with all its elements placed consecutively, 
and others two three series, arranged collaterally, vary the 
quantity and intensity the electricity the occasion might require. 
The galvanometers mentioned this paper, and referred the last, 
are two kinds; one, which used with helix, indicate the action 


When the numerals II. are included the parenthesis, reference made the corre- 
sponding Nos. contributions. 
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ELECTRO-DYNAMIC INDUCTION. 


induced current intensity, consists about five hundred turns fine copper 
wire, covered with cotton thread, and more effectually insulated steeping the 
instrument melted cement, which was drawn into the spaces between the 
spires capillary attraction. other galvanometer formed about 
forty turns shorter and thicker wire, and always used indicate 
induced current, considerable quantity, but feeble intensity. The needle 
both these instruments suspended single fibre raw silk. 

should also state, that all cases where magnetizing spiral mentioned 
connexion with helix, the article formed long, fine wire, making 
about one hundred turns around the axis hollow piece straw, about 
two inches and half long: also the spiral mentioned connexion with coil, 
formed short wire, which makes about twenty turns around similar 
piece straw. reason the use the two instruments these two 
cases the same that for the galvanometers, under similar circumstances, 
namely, the helix gives current intensity, but small quantity, while the 
coil produces one considerable quantity, but feeble intensity. 


Induction produced the moment the Beginning Galvanic Current, 


will recollected that the arrangement apparatus employed 
last series experiments gave powerful induction the moment breaking 
the galvanic circuit, but the effect making the same was feeble scarcely 
perceptible.. was unable any case get indications currents 
the third fourth orders from the beginning induction, and its action was 
therefore supposed feeble not materially affect the results ob- 
tained. 

Subsequent reflection, however, led conclude, that order com- 


plete this part investigations, more careful study the induction 


the beginning the current would desirable, and accordingly, resuming 
the experiments, attention was first directed the discovery some means 
which the intensity this induction might increased. After some pre- 
liminary experiments, appeared probable that the desired result could ob- 
tained using compound galvanic battery, instead the single one before 
employed. reference this conjecture the constant battery before men- 
tioned (3) was constructed, and series experiments instituted with it, the 
results which agreed with anticipation. 


CONTRIBUTIONS ELECTRICITY AND MAGNETISM. 


the first experiment, coil No. which will remembered (III. 
consists copper riband about sixty feet long, and coiled itself like the 
main spring watch, was connected with the compound battery 
No. (III. 8,) formed one thousand six hundred and sixty yards fine 
copper wire, and was placed the receive the induction, shown 
figure which again inserted here for the convenience the reader. 

Fig. This arrangement being made, 
currents increasing intensity 
were passed through the coil 
constantly retaining one its 
ends the cup mercury form- 
ing one extremity the battery, 
represents coil No. helix No. and handles successively plunging the 
for receiving the shock. 
other end into the cups which 
served form the connexions the several elements the battery. With the 
current from one element, the shock breaking the circuit was quite severe, 
but making the same was very feeble, and could perceived the 
fingers only through the tongue. With the circuit, the shock 
beginning was slightly increased; with three elements the increase was 
more decided, while the shock breaking the circuit remained nearly the 
same intensity first, was comparatively but little increased. When 
the number elements was increased the shock making contact was 
found fully equal that breaking, and employing still greater number, 
the former was decidedly greater than the latter, the difference continually 
increasing until all the thirty elements were introduced into the circuit. 

last paper, few experiments are mentioned being made with 
compound battery Cruickshank’s construction; but from the smallness 
the plates this, and the rapidity with which its power declined, was led 
into the error supposing that the induction the ending the current, 
the case short coil, was diminished increasing the intensity the bat- 
tery, (see paragraph 19, No. 3,) but employing the more perfect instru- 
ment Professor Daniell the arrangement the last experiment, 
enabled correct this error, and state that the induction the ending re- 
mains nearly the same, when the intensity the battery increased. the 
induction depends any degree the quantity current electricity the 
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conductor, then slight increase the induction should take place, since, 
according theory, the current somewhat increased quantity, the case 
long coil, the increase the intensity the battery. Although 
little, any, difference could observed the intensity the shock from 
the secondary current, yet the snap and deflagration the murcury 
greater from the primary current, when elements the battery were 
included the circuit, than with single one. The other results which are 
mentioned last paper reference the compound battery are, 
correctly given. 

10. The intensity the different shocks the foregoing experiments’ was. 
compared gradually raising the helix from the coil, (see Fig. 3,) until, 
account the distance the conductors, the shock one case would 
much reduced scarcely perceptible through the fingers the tongue, 
while the shock from another arrangement, but with the same distance the 
conductors, would evident, perhaps, the hands. The same method was 
generally employed the experiments which shocks are mentioned 
compared, the other parts this paper. 

11. Experiments were next made determine the influence variation 
the length the coil, the intensity the battery remaining the same. For 
this purpose, the battery consisting single element, and the arrangement 
the apparatus represented Fig. the coil was diminished length 
from sixty feet forty-five, then thirty, and on. With the first men- 
tioned length the shock, making contact with the battery, was, course, 
very feeble, and could felt only the tongue; with the next shorter length 
was more perceptible, and increased intensity with each diminution the 
coil, until length about fifteen feet appeared give maximum result. 

12. The diminution the intensity the shock the last experiment, after 
the length the coil was diminished below fifteen feet, was due the diminu- 
tion the number spires the coil, each which, acting the helix, 
tends increase the intensity the secondary current, unless. the combined 
length the whole too great for the intensity the battery. That this 
the fact shown the following experiment: the helix was placed single 
spire turn the coil, and the length the other part the copper riband, 
which did not act the helix, was continually shortened, until the whole 
was excluded from the circuit; this case the intensity the shock the 
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beginning was constantly increased. may therefore state generally, that, 
the beginning the battery current, the induction unit its length 
increased every diminution the length the conductor. 

13. the experiment given paragraph 11, the intensity the shock 
the ending the battery current diminishes with each diminution the length 
the coil; and this also due the decrease the number the spires 
the coil, evident from experiment similar the last, which the helix 
was placed coil consisting only two turns spires copper riband; 
the shock the ending, with this arrangement, was comparatively feeble, but 
could felt the hands. Different lengths coil No. were now intro- 
duced into the same circuit, but not act the helix; but although 
these were varied from four five feet the whole length the coil, (sixty 
feet,) not the least difference the intensity the shock could perceived. 
have, therefore, the remarkable result, that the intensity the ending in- 
duction each unit length the battery current not materially altered, 
least within certain limits, changing the length the whole conductor. 
From this would infer that the shock depends more the intensity the 
action than the quantity the current, since know that the latter di- 
minished given unit the conductor increasing the length the 
whole. 

14. have seen (8) that with circuit composed ten elements the 
compound battery and the coil No. the shock, the beginning the cur- 
rent, was fully equal that the ending. was, however, found that if, 
this case, the length the coil was increased, this shock was and 
may state, inference from several experiments, that however great 
may the intensity the electricity from the battery, the shock the be- 
ginning may rendered scarcely perceptible sufficient increase the 
length the primary circuit. 

15. was also found that when the thickness the coil was increased, the 
length and intensity the circuit remaining the same, the shock the 
beginning the battery current was somewhat increased. This result was 
produced using double coil; the electricity was made pass through one 
strand, and immediately afterwards through both: the shock from the helix 
the latter case was apparently the greater. 

16. foregoing results are evidently furnished with two methods 
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increasing, pleasure, the intensity the induction the beginning 
battery current, the one consisting increasing the intensity the source 
the electricity, and the other diminishing the resistance conduction the 
circuit while its intensity remains the same. 

17. The explanation the effects which have given, relative the in- 
duction the beginning, apparently not difficult. The resistance con- 
duction the case long conductor and battery single element 
great that the full development the primary current may supposed not 
take place with sufficient rapidity produce the instantaneous action which 
the shock from the secondary current would seem depend. But when 
battery number elements employed, the poles this, previous the 
moment completing the circuit, are state electrical tension; and there- 
fore the discharge through the conductor may supposed more sudden, 
and hence induction more intensity produced. 

18. That the shock both making and breaking the circuit some way 
depends the rapidity formation and diminution the current shown 
the following experiment, which the tension just mentioned does not take 
place, and which, also, the current appears diminish more slowly. The 
two ends the coil were placed the two cups which formed the poles 
the battery, and permanently retained there during the experiment; also, 
the distance about six inches from, say the right hand end the coil, loop 
was made the riband, which could plunged into the cup containing the 
left hand end. With this arrangement, and while only the two extreme ends 
the coil were connexion with the cups mercury, course the current 
passed through the entire length the riband the coil, but plunging the 
loop into the left hand cup, the whole length the coil, except the six inches 
before mentioned, was excluded from the battery circuit. And again, when 
the loop was lifted out the cup, the whole length was included. this way 
the current the coil could suddenly formed and interrupted, while the 
poles the battery were continually joined conductor, but shock with 
either single compound battery could obtained this method 
operation. 

19. The feebleness the shock the the current, with sin- 
gle battery and long coil, not entirely owing the cause have stated, 
(17,) namely, the resistance conduction offered the long conductor, but 
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also depends, considerable degree, not principally, the adverse in- 
fluence the secondary current, induced the primary conductor itself, 
shown the result the following experiment. Helix No. was placed 
coil consisting only three spires turns copper riband; with this, the 
shock both making and breaking the circuit with single battery could 
felt the hands. compound coil was then formed the copper ribands 
coils No. and rolled together that the several spires the two alternated 
with each other, and when this was introduced into the circuit not act 
the helix its induction, and the battery current passed through, for 
example, coil No. the shock making contact with the pole the battery 
was much reduced imperceptible the hands, while the shock 
breaking the contact was about the same before this addition was made 
the length the circuit. The ends coil No. were now joined pro- 
duce closed circuit, the induced current which would neutralize the se- 
condary current the battery conductor itself; and now the shock making 
the contact was nearly powerful the case where the short conductor 
alone formed the circuit with the battery. Hence, the principal cause the 
feebleness the effect the beginning the battery current the adverse 
action the helix the secondary current produced the conductor the 
battery circuit itself. shock the breaking the circuit, this experi- 
ment, did not appear affected joining separating the ends coil No. 

20. Having investigated the conditions which the inductive action the 
beginning battery current depends, experiments were next instituted 
determine the nature the effects produced this induction: and first the 
coils were arranged the manner described last paper, for 
producing currents the different orders. The result with this was similar 
that which have described reference the ending induction, namely, 
currents the third, fourth, and fifth orders were readily obtained. 

21. Also, when arrangement apparatus was made similar that de- 
scribed paragraph last paper, was found that current in- 
tensity could induced from one quantity and the converse. 

22. Likewise, the same screening rather neutralizing effect was produced, 
when plate metal was between two consecutive conductors 
the series currents, was described section IV.) reference the 
induction. short, the series induced currents produced the be- 
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ginning the primary current appeared possess all the properties belonging 
those the induction the ending the same current. 

23. may mention, this place, that have found, the course these 
experiments, that the neutralizing power plate metal depends, some 
measure, its superficial extent. broad plate which extends, every 
direction, beyond the helix and coil, produces more perfect screening than 
one the same metal and the same thickness, but diameter only little 
than that the coil. 

24. The next step the investigation was determine the direction the 
currents the different orders produced the beginning induction, and for 
this purpose the magnetizing spirals (5) were used, and the results obtained 
these verified the indications the galvanometer. should stated 
here, fact which was afterward found some importance, that although 
the needle the galvanometer was powerfully deflected when the instrument 
was placed the circuit the secondary current, yet very feeble effect was 
produced the action current the third, fourth, fifth order. 
The directions, however, these currents, indicated the feeble motion 
the needle, were the same those given the magnetizing spiral. 

25. The direction the different currents produced the making the 
battery current, determined these instruments, follows, namely: 
the direction the secondary current is, stated Dr. Faraday, adverse 
that the primary current, and, also, the direction each succeeding current 
opposite that the one which produced it. have, therefore, from 
these results, and those formerly obtained, (III. 92,) the following series di- 
rections currents, one produced the moment beginning, and the other 
that ending the battery current. 


the Beginning. the Ending. 


26. These two series, first sight, may appear very different, but, with 
little attention, they will seen the same nature. allow that 
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the induction the ending galvanic battery should opposite that 
the beginning the same, then the sign the top the second column may 
called minus instead plus, and shall have the second series 
alternating precisely like the first. 

27. connexion with the results given the last two paragraphs, due 
Mr. Sturgeon that should state that, letter addressed me, and pub- 
lished the Annals Electricity, has predicted, from his theory, that 
would find, examination, the series alternation currents for the begin- 
ning induction which have here given. may, however, add, that appears 
that this result might have been predicted without reference any the- 
ory. was reason suppose the induction the beginning would 
different its nature from that the ending, and therefore the series 
which would produced from the former might immediately inferred from 
that belonging the latter, recollecting that the direction the induction 
the beginning should opposite that the ending. not wish 
supposed, however, from this remark, that had, myself, drawn any infe- 
rence from experiments the alternations currents which might 
produced the beginning induction; the truth is, that this action was feeble 
with the arrangement apparatus employed, that supposed could not 
produce series currents the different orders. 


28. the course the experiments given this section, have found that 
shock can produced without using coil, arranging about ten elements 
the battery the form circle, and placing the helix within this. The 
shock was felt the hands the moment closing the circuit, but the effect 
opening the same was scarcely perceptible through the tongue. attempt 
was also made get indications induction placing the helix within cir- 
cle dilute acid, connected with battery instead coil, but the effect, 
any, was very feeble. 

29. have shown, the second number contributions, that the 
body introduced into circuit with battery one hundred and twenty 
elements, without coil, thrilling sensation will felt during the continu- 
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ance the current, and shock will experienced the moment inter- 
rupting the current breaking the circuit any point. This result evi- 
dently due the induction secondary current the battery itself, and 
this principle the remarkable physiological effects produced Dr. Ure, the 
body malefactor, may explained. body, these experiments, was 
made form part the circuit, with compound galvanic apparatus 
which series interruptions was rapidly made drawing the end con- 
ductor over the edges the plates the battery. this operation series 
induced currents must have been produced the battery itself, the intensity 
which would greater than that the primary current. 

30. this connexion may mention that the idea has occurred that 
the intense shocks given the electrical fish may possibly from secondary 
current, and that the great amount nervous organization found these 
animals may serve the purpose long conductor.* appears me, that 
the present state knowledge, this the only way which can con- 
ceive such intense electricity being produced organs imperfectly insulated 
and immersed conducting medium. But have seen that original 
current feeble intensity can induce, long wire, secondary current 
capable giving intense shocks, although the several strands the wire are 
separated from each other only covering cotton thread. "Whatever 
may the worth this suggestion, which place but little value, the 
secondary current affords the means imitating the phenomena the shock 
from the electrical eel, described Dr. Faraday. the apparatus 
(Fig. shallow vessel water, the handles being placed the two ex- 
tremities the diameter the helix, and the hands plunged into the water 
parallel line joining the two poles, shock felt through the arms; but 
when the contact with the water made line right angles the last, 
only slight sensation felt each hand, but shock. 

31. Since the publication last paper, have exhibited class the 
experiment (No. III. Sec. 3d) relative the induction distance much 
larger scale. All coils were united form length conductor 
about four hundred feet, and this was rolled into ring five and half 
feet diameter, and suspended vertically against the inside the large folding 


Since writing the above, have found that Masson has suggested the same idea, 
interesting thesis lately published. 
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doors which separate the laboratory from the lecture room. the other side 
the doors, the lecture room, and directly opposite the coil, was placed 
helix, formed upwards mile copper wire, one sixteenth inch 
thickness, and wound into hoop four feet diameter. With this arrange- 
ment, and battery one hundred and forty-seven square feet zinc surface 
divided into eight elements, shocks were perceptible the tongue, when the 
two conductors were separated, the distance nearly seven feet; the 
distance between three and four feet, the shocks were quite severe. The 
exhibition was rendered more interesting causing the induction take place 
through number persons standing row between the two conductors. 


Section 
apparently two kinds Electro-dynamic Induction. 


32. The investigations arranged under this head had their origin the 
following circumstances. After the publication last paper, received, 
through the kindness Dr. Faraday, copy the fourteenth series his 
researches, and this was surprised find which appeared 
direct opposition one the principal facts communication. para- 
59, state, substance, that when plate metal interposed between 
the coil transmitting galvanic current, and the helix placed above receive 
the induction, the shock from the secondary current almost perfectly neutral- 
ized. Dr. Faraday, the extension his new and ingenious views the 
agency the intermediate particles transmitting induction, was led make 


experiment the same point, and apparently, under the same circumstances, 


found that not the least difference, whether the intervening space 
between the two conductors occupied such insulating bodies air, sulphur, 
and shell-lac, such conducting copper and other non-magnetic 

33. the investigation the fact mentioned above forms important part 
paper, and intimately connected with almost all the phenomena sub- 
sequently described the communication, was, course, anxious discover 
the cause remarkable discrepancy. There could doubt the 
truth results, since shock from secondary current which would para- 
lyze the arms was much reduced the interposition plates metal 
scarcely felt through the tongue. 

34. After some reflection, however, the thought occurred that induction 


might produced such way not affected the interposition 
plate metal. understand this, suppose the end magnetic bar placed 
perpendicularly under the middle plate copper, and helix suddenly 
brought down this; induced current would produced the helix 
its motion towards the plate, since the copper, this case, could not screen the 
magnetic influence. Now, for the magnet through which 
galvanic current passing, the effect should the same. The experiment 
was tried attaching the ends the helix galvanometer,* and the result 
was, expected: when the coil was suddenly brought down the plate the 
needle swung one direction and when lifted up, the other; the amount 
deflection being the same, whether the plate was interposed not. 

35. must observed this experiment, that the plate was rest, and 
consequently did not partake the induction produced the motion the 
helix. From previous investigations, was led conclude that different 
result would follow, were current also generated the plate simultaneously 
moving and down with the helix. This conclusion, however, was not 
correct, for making the experiment, found that the needle was just much 
affected when the plate was put motion with the helix when the latter 
alone was moved. 

36. This result was unexpected and remarkable, that was considered 
necessary repeat and vary the experiment several ways. First, coil 
was interposed instead the plate, but whether the coil was rest 
motion with the helix, with separated joined, the effect the gal- 
vanometer was still the same; not the least screening influence could observed. 
reference the use the coil this experiment, will recollected that 
have found this article produce more perfect neutralization than plate. 

37. Next, the apparatus remaining the same, and the helix rest during the 


experiment, currents were induced moving the battery attached the 


coil and down the acid. But this case, the others, the effect 
the galvanometer was the same, whether the plate the was 
not. 
38. The experiment was also tried with For. this pur- 
pose, about forty feet copper wire, covered with: silk, were wound around 


The arrangement will readily understood supposing Fig. the handles and 
the ends the helix joined the ends the wire galvanometer; also, metal 


interposed between the helix and the coil. 
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short cylinder stiff paper, and into this was inserted hollow cylinder 
sheet copper, and into this again, short rod soft iron; when the latter was 
rendered magnetic, suddenly bringing contact with its two ends the 
different poles two magnets, current, course, was generated the wire, 
and this, before, was found affect the galvanometer the same degree, 
when the copper cylinder was interposed, when nothing but the paper 
intervened. 

39. The last experiment was also varied wrapping two copper wires 
equal length around the middle the keeper horse-shoe magnet, leaving 
the ends the inner one projecting, and those the outer attached galva- 
nometer. current was generated each moving the keeper the ends 
the magnet, but the effect the galvanometer was not the least dimi- 
nished joining the ends the inner wire. 

40. first sight, might appear that all these results are variance with 
those detailed last paper, relative the effect interposed coils and 
plates metal. But will observed that all the experiments just given, 
the induced currents are not the same those described last commu- 
nication. They are all produced motion, and have appreciable duration, 
which continues long the motion exists. They are also low intensity, 
and thus far have not been able get shocks any arrangement appa- 
ratus from currents this kind. the other hand, the currents produced 
the moment suddenly making breaking galvanic current, are con- 
siderable intensity, and exist but for instant. From these, and other facts 
presently mentioned, was led suppose that there are two kinds 
electro-dynamic induction; one which can neutralized the interposition 
metallic plate between the conductors and the other not. 

41. reference this surmise, became important examine again all 
the phenomena induction suddenly making and breaking galvanic current. 
And connexion with this part the subject, will first mention fact 
which was observed the course the experiments given the last section, 
the direction the induced currents different orders. was found that 
though the indications the galvanometer were the same those the spiral, 
reference the direction the induced currents, yet they were very dif- 
ferent regard the intensity the action. when the arrangement 
the apparatus was such that the induction making the battery circuit 
was feeble not give the least magnetism the needle, and powerful 
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the ending magnetize saturation, the indication the galvanometer 
was the same both cases. 

42. Also, similar results were obtained comparing the shock and the de- 
flection the galvanometer. one experiment, for example, the shock was 
feeble making contact that could scarcely perceived the fingers, 
but powerful the breaking the circuit felt the breast; yet the 
galvanometer was deflected about thirty-five degrees the right, the begin- 
ning the current, and only equal number degrees the left, 
ending the same. 

43. another experiment, the apparatus being the same before, the mag- 
netizing spiral and the galvanometer were both once introduced into the cir- 
cuit the helix. sewing needle being placed the spiral, and the contact 
with the battery made, the needle showed signs magnetism, although the 
galvanometer was deflected thirty degrees. The needle being replaced, and 
the battery circuit broken, was now found strongly magnetized, while the 
galvanometer was only moved about much before the opposite direc- 
tion. 

44, Also, effects similar those described the last two paragraphs were 
produced when the apparatus was arranged cause the induction the 
beginning the battery current predominate. this case the galvanome- 
ter was still nearly equally affected making and breaking battery contact, 
any difference which was observed could referred variation the power 
the battery during the experiment. 

45. Another fact importance belonging the same class has been men- 
tioned before, (24,) namely, that the actions the currents the third, fourth, 
and fifth orders produced very small effect the galvanometer, compared 
with that the secondary current; and this not alone account the di- 
minishing power the successive inductions, will evident from the fol- 
lowing experiment. raising the helix from the coil, the arrangement 
apparatus for the secondary current, the shock was diminished in- 
ferior one produced the arrangement for tertiary current, yet, while 
with the secondary current the needle was deflected twenty-five degrees, with 
the tertiary scarcely moved more than one degree; and with the currents 
the fourth and fifth orders the deflections were still less, resembling the effect 
slight impulse given the end the needle. 

46. With the light obtained from the foregoing experiments, was led 
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suppose that some new and interesting results might obtained re-exa- 
mination former experiments, the phenomena the interposed plate 
metal, the case where the induction was produced making and break- 
ing the circuit with cup mercury; and this was not disappointed. 
The coil (Fig. being connected with battery ten elements, the shocks, 
both making and breaking the circuit, were very severe; and these, usual, 
were almost entirely neutralized the interposition the zinc plate. But 
when the galvanometer was introduced into the circuit instead the body, its 
indications were the same whether the plate was interposed not; or, other 
words, the galvanometer indicated screening, while, under the same circum- 
stances, the shocks were neutralized. 

47. similar effect was observed when the galvanometer and the magnet- 
izing spiral were together introduced into the circuit. The interposition the 
plate entirely neutralized the magnetizing power the spiral, reference 
tempered steel, while the deflections the galvanometer were unaffected. 

48. order increase the number facts belonging this class, the last 
experiments were varied several ways; and first, instead the hard steel 
needle, one soft iron wire was placed the spiral, with small quantity 
iron filings almost contact with one itsends. plate being interposed, 
the small particles iron were attracted the end the needle, indicating 
feeble, temporary development magnetism. the current which 
moves the needle, and not neutralized the interposed plate, also feebly 
magnetizes soft iron, but not hard steel. 

49. Again, the arrangement apparatus being paragraph 46, instead 
plate zinc, one cast iron, about the same superficial dimensions, but 
nearly half inch thick, was interposed; with this the magnetizing power 
the spiral, reference tempered steel, was neutralized and, also, the action 
the galvanometer was much diminished. 

50. Another result was obtained placing the circuit the helix, (Fig. 
3d,) the same time, the galvanometer, the spiral, and drop distilled 
water; with these the magnetizing power the spiral was the same with- 
out the water, but the deflection the galvanometer was reduced from ten 
about four degrees. addition these, the body was also introduced into 
the same circuit; the shocks were found very severe, the spiral magnetized 
needles strongly, but the galvanometer was still less moved than before. The 
current low intensity, which deflects the needle the galvanometer 
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these instances was partially intercepted the imperfect conduction the 
water and the body. 

51. exhibit the results these experiments with still more precision, 
arrangement apparatus was adopted similar that used Dr. Faraday, 
and described the fourteenth series his researches, namely, double gal- 
vanometer was formed two separate wires equal length and thickness, and 
wound together the same frame; and, also, double magnetizing spiral was 
prepared winding two equal wires around the same piece hollow 
Coil No. connected with the battery, was supported perpendicularly 
table, and coils Nos. and were placed parallel this, one each side, 
receive the induction, the ends these being joined with those the gal- 
vanometer and the spiral that the induced current from the one coil would 
pass through the two instruments, opposite direction that the cur- 
rent from the other coil. The two outside coils were then adjusted, 
moving them and from the middle coil, that the induced currents perfectly 
neutralized each other the two instruments, and the needle the galvano- 
meter and that the spiral were both unaffected when the circuit the bat- 
tery was made and broken. With this delicate arrangement the slightest dif- 
ference the action the two currents would rendered perceptible; but 
when zinc plate was introduced screen one the coils, the needle 
the galvanometer still remained perfectly stationary, indicating not the least 
action the plate, while the needle the spiral became powerfully magnetic. 
When, however, plate iron was interposed instead the one zinc, the 
needle the galvanometer was also affected. 

52. From the foregoing results would seem that the secondary current, 
produced the moment suddenly beginning ending cur- 
rent, making and breaking contact with cup mercury, consists two 
_parts, which possess different properties. One these low intensity, can 
interrupted drop water, does not magnetize hardened steel needles, 
and not screened the interposition plate any metal, except iron, 
between the conductors. The other part considerable intensity, not 
intercepted drop water, develops the magnetism hardened steel, gives 
shocks, and screened neutralized closed coil, plate any kind 
metal. Also, the induced current produced moving conductor towards 
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from battery current, and that produced the movement and down 
battery the acid, are the nature the first mentioned part, while the 
currents the third, fourth, and fifth orders partake almost exclusively the 
properties the second part. 


53. The principal facts and conclusions this section were announced 
the Society October, 1839, and again presented the form which they 
are here detailed June last. Since then, however, have had leisure ex- 
amine the subject more attentively, and after careful comparison these re- 
sults with those before given, have obtained the more definite views the 
phenomena which are given the next section. 


Section III. 


Theoretical Considerations relating the Phenomena described this and the 
preceding Communications. Read November 20, 1840. 


54. The experiments given the last No. contributions were merely 
arranged under different heads, and only such inferences drawn from them 
could immediately deduced without reference general explanation. The 
addition, however, which have since made the number facts, affords the 
means wider generalization; and after attentive consideration all the 
results given this and the preceding papers, have come the conclusion 
that they can all referred the simple laws the induction the begin- 
ning and the ending galvanic current. 

55. the course these investigations the limited hypotheses which have 
adopted have been continually modified the development new facts, and 
therefore present views, with the farther extension the subject, may also 
require important corrections. But induced believe, from its exact ac- 
cordance with all the facts, far they have been compared, that the ex- 
planation now venture give not absolutely true, so, least, ap- 
proximation, and will therefore some ‘importance the way suggesting 
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new forms experiment, first step towards more perfect generali- 
zation. 

56. render the laws induction the beginning and the ending 
galvanic current more readily applicable the explanation the phenomena, 
they may stated follows:—1. During the time galvanic current in- 
adjoining parallel conductor opposite direction itself. During 
the continuance the primary current full quantity, inductive action 
exerted. But when the same current begins decline quantity, and 
during the whole time its diminishing, induced current produced 
opposite direction the induced current the beginning the primary 
current. 

57. addition these laws, must frequently refer the fact, that when 
the same quantity electricity current short duration passed through 
galvanometer, the deflecting force the needle the same, whatever the 
tensity the intensity here understood the numerical ratio 
given quantity force the time which expended; and according 
this view, the proposition stated evident inference from dynamic prin- 
ciples. But does not rest alone considerations this kind, since has 
been proved experimentally Dr. Faraday, the third series his re- 
searches. 

58. order form definite conception the several conditions the 
complex phenomena which are about investigate, have adopted the 
method often employed physical inquiries, representing the varying ele- 
ments action the different parts curve. This artifice has been 
much assistance studying the subject, and without the use 
present, could scarcely hope present views intelligible manner 
the Society. 

59. After making these preliminary statements, will now proceed con- 
sider the several phenomena; and, first, let take the case which the in- 
duction most obviously produced accordance with the laws above 
stated, (56,) namely, immersing battery into the acid, and also with- 
drawing from the same. During the time the descent the battery into 
the liquid, the conductor connected with constantly receiving additional 
quantities current electricity, and each these additions produces induc- 
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tive action the adjoining secondary conductor. The amount, therefore, 
induced current produced during any moment time will just propor- 
tion the corresponding increase the current the battery during the same 
moment. Also, the amount induction during any moment while the cur- 
rent the battery diminishing quantity will proportion the de- 
crease during the same moment. 

60. The several conditions this experiment may represented the 
different parts the curve, Fig. 17, which the distances, Aa, 
Ab, Ac, represent the times during which the battery descending differ- 
ent depths into the acid; and the corresponding ordinates, ag, bh, cB, repre- 
sent the amount current electricity the battery conductor corresponding 
these times. The differences the ordinates, namely, ag, mh, express 
the increase the quantity the battery current during the corresponding 
moments time represented Aa, ab, bc; and since the inductive actions 
(59) are just proportion these increases, the same differences will also re- 


present the amount induced action exerted the secondary conductor 
during the same moment time. 


61. When the battery fully immersed the acid, when the current 
conductor has reached its state maximum quantity, and during the time 
its remaining constant, induction exerted; and this condition ex- 
pressed the constant ordinates the part the curve BC, parallel the 
axis. Also, the inductive action produced each diminution the battery 
current, while the apparatus the progress being drawn from the acid, 
will, like manner, represented the differences the ordinates the 
other end, CD, the curve. 

62. The sum the several increasements the battery current, its 
full development, will expressed the ordinate cB, and this will, there- 
fore, also represent the whole amount inductive action exerted one direc- 
tion the beginning the primary current; and, for the same reason, the 
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equal ordinate, Cd, will represent the whole induction the other direction 
the ending the same current. Also, the whole time continuance 
the inductive action the beginning and ending will represented 
and dD. 

63. suppose the battery plunged into the acid the same depth, 
but more rapidly than before, then the time represented will dimi- 
nished, while the whole amount inductive force expended remains the same; 
hence, since the same quantity force exerted less time, greater in- 
tensity action will produced, (57,) and consequently current more in- 
tensity, but less duration, will generated the secondary conductor. 
The relative intensity the induced currents will, therefore, evidently ex- 
pressed the ratio the ordinate the abscissa Ac. Or, more 
ral and definite terms, the intensity the inductive action any moment 
time will represented the ratio the rate increase the ordinate 
that the abscissa for that moment.* 

64. evident from the last paragraph, that the greater less intensity 
the inductive action will immediately presented the eye, the greater 
less obliquity the several parts the curve the axis. Thus, the 
battery suddenly plunged into the acid for short distance, and then gradu- 
ally immersed through the remainder the depth, the varying action will 
exhibited once the form AB, the first part the curve, 
steepness the part will indicate intense action for short time Aa, 
while the part denotes more feeble induction during the time represented 
ac. the same way, drawing the battery suddenly first, and 
afterwards slowly, may produce inductive action such would re- 
presented the parts between and the ending the curve. 

65. Having thus obtained representations the different elements action, 
are now prepared apply these the phenomena. And, first, however 
varied may the intensity the induction expressed the different parts 
the two ends the curve, may immediately infer that galvanometer, 


According the differential notation, the intensity will expressed cases the 
effect may proportional the intensity multiplied the quantity, and this will expressed 


3 . 
and representing, usual, the variable abscissa and ordinate. 
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placed the circuit the secondary conductor, will equally affected 
the beginning and ending the primary current; for, since the deflection 
this instrument due the whole amount current, whatever may 
its intensity, (57,) and since the ordinates and are equal, which 
represent the quantity induction the two directions, and, consequently, 
the amount the secondary current, therefore the deflection the begin- 
ning and ending the battery current will, all cases, equal. This 
inference strict accordance with the results experiment; for, however 
rapidly slowly may plunge the battery into the acid, and however 
irregular may the rate which drawn out, still, the whole effect 
produced within the time one swing the needle, the galvanometer 
deflected equal degree. 
66. Again, the intensity one part the inductive action, for example that 
current capable penetrating the body, and thus producing while 
the other parts the action, represented and CD, are feeble 
affect the galvanometer only. would then have result the same one 
those given the last section, (42,) and which was supposed produced 
two kinds induction; for the shock were referred the test the 
existence induced current, one would found the beginning only 
the battery current, while, the galvanometer were consulted, would per- 
ceive the effects current powerful the ending the beginning. 
67. The results mentioned the last paragraph cannot obtained 
plunging battery into the acid; the formation the current this way 
not sufficiently rapid produce shock. example was given illustrate 
the manner which the same effect supposed produced, the case 
the more sudden formation current, plunging one end the con- 
ductor into cup mercury permanently attached battery already the 
acid, and full operation. The current, this case, rapid may its de- 
velopment, cannot supposed assume per saltum its maximum state 
the contrary, from the general law continuity would infer, 
that passes through all the intermediate states quantity, from that 
current, the expression may allowed, one full development; there 
are, however, considerations experimental nature which would lead 


The shock depends more the intensity than the quantity. See paragraph 
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the same conclusion, (18,) (90,) and also the farther inference that the dechne 
the current not instantaneous. According this view, therefore, the induc- 
tive actions the beginning and the ending primary current, which the 
formation and interruption effected means the contact with cup 
mercury, may also represented the several parts the curve, Fig. 17. 

68. have now consider how the rate increase diminution the 
current, the case question, can altered change the different 
parts the apparatus; and, first, let take the example single battery 
and short conductor, making only one two turns around the helix; with 
this arrangement feeble shock, have seen, (11,) will felt the 
making, and also the breaking the circuit. this case would seem 
that almost the only impediment the most rapid development the current 
would the resistance conduction the metal; and this might sup- 
pose would more rapidly overcome increasing the tension the electri- 
and, accordingly, find that the number elements the battery 
increased, the shock making the circuit will also increased, while that 
breaking the circuit will remain nearly the same. explain, however, this 
effect more minutely, must call mind the fact before referred to, (17,) 
that when the poles compound battery are not connected, the apparatus 
acquires accumulation electricity, which discharged the first mo- 
ment contact, and which, this case, would more rapidly develope the full 
current, and hence produce the more intense action the helix making the 
circuit. 

69. The shock, and also the deflection the needle, breaking the circuit 
with compound battery and short coil, (9,) appears nearly the same with 
battery single element, because the accumulation just mentioned, the 
compound battery, discharged almost instantly, and, according the theory 
(71) the galvanic current, leaves the constant current the conductor nearly 
the same state quantity that which would produced battery 
single element; and hence the conditions the ending the current are the 
same both cases. Indeed, reference the ending induction, may 
assumed fact which accordance with all the experiments, (9, 13, 
74, 76, &c.,) well with theoretical considerations,* that when the 


See the theory Ohm, 
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cuit broken cup mercury, the rate the diminution the current, 
certain limits, remains the same, the the electricity 
the length the conductor may varied. 


70. The several conditions the foregoing examples are exhibited the 
parts the curves, and gradual development the current 
the short conductor, with single battery, and the gradual decline the 
same, are represented the gentle rise and fall CD, Fig. 18; 
while, the next Fig., (19,) the sudden rise indicates the intensity 
which produces the increased shock, after the number elements the bat- 
tery has been increased. The accumulation the electricity, which almost 
instantly subsides, represented the part Fig. 19, and from this 
see, once, that although the shock increased using the compound bat- 
tery, yet the needle the galvanometer will deflected only the same 
number degrees, since the parts and give inductive actions contrary 
directions, and both within the time single swing the needle, and, con- 
sequently, will neutralize each other. The resulting deflecting force will, 


The intensity the shock the breaking represented being the same 
the two figures, the similarity the rate descent the part 
the curve each. 

71. have said (69) that the quantity current electricity short 
conductor and compound battery, after the first discharge, nearly the same 
with single battery. The exact quantity, according the theory Ohm, 
unit length the conductor given the formula 
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this, represents the number elements; the electromotive force 
one element; the resistance conduction one element; and the length 
the conductor, rather its resistance conduction terms Now, 
when very small, reference rn, the case with very short me- 
tallic conductor, may neglected, and then the expression becomes 


and since this expresses the quantity current electricity unit the 
length the circuit, with either single compound battery, therefore, 
with short conductor, the quantity current electricity the two cases 
nearly the same. 

72. Let next return the experiment with battery single element, 
(68,) and instead increasing the intensity the apparatus, the last ex- 
ample, let the length the conductor increased; then the intensity the 
shock the beginning the current, have seen, (14,) will dimi- 
nished, while that the one the ending will increased. the shock 
should lessened the beginning, increasing the length the conductor, 
not surprising, since, might suppose, the increased resistance con- 
duction would diminish the rapidity the development the current. But 
the secondary current, which produced the conductor the primary cur- 
rent itself, have seen, (19,) the principal cause which lessens the in- 
tensity the shock; and the effect this, will shown hereafter, may 
also inferred from the principles have adopted. 

73. The explanation the increased shock the moment breaking the 
circuit with the long conductor, rests the assumption before mentioned, (69,) 
that the velocity the diminution current nearly the same the case 
long conductor that short one. But, understand the applica- 
tion this principle more minutely; must refer the changes which take 
place the quantity the current the conductor varying its length; 
and this will given another application the formula before stated, (71.) 
This, the case single battery, which equals unity, becomes 
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and since this, will recollected, represents the quantity current electri- 
city unit length the conductor, readily infer from that, in- 
creasing the length the conductor, the value the quantity current 
unit the length lessened. And the resistance unit the length 
the conductor were very great comparison with that (the resistance 
one element the battery,) then the formula would become 


? 

the quantity single unit the conductor would inversely its en- 
tire length, and hence the amount current electricity the whole conductor 
would constant quantity, whatever might its length. however, 
can never the case any our experiments, since instance the 
resistance very great reference and therefore, according the 
formula, the whole quantity current electricity long conductor 
always somewhat greater than short one. 

Let us, however, order simplify the conditions the induction 
the ending current, suppose that the quantity unit the conductor 
inversely its whole length, or, other words, that the quantity current 
electricity the same long conductor short one; and let also 
suppose, for example, that the length the spiral conductor, Fig. was 
increased from one spire twenty spires; then, the velocity the diminu- 
tion the section the current the same (69) the long conductor 
the short one, the shock which would received submitting the helix 
the action one spire the long coil would nearly the same intensity 
that from one spire the short conductor; the quantity induction, how- 
ever, shown the galvanometer, should nearly twenty times less; and 
these inferences have found accordance with the results experiments, 
(75.) If, however, instead placing the helix one spire the long con- 
ductor, submitted once the influence all the twenty spires, then 
the intensity the shock should twenty times greater, since twenty times 
the quantity current electricity collapses, may allowed the expres- 
sion, the same time, and exerts once all its influence the helix. If, 
addition this, add the consideration that the whole quantity current 
electricity long conductor greater than that short one, (73,) shall 
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have further reason for the increase the terminal shock, when increase 
the length the battery conductor. 

75. The inference given the last paragraph, relative the change the 
quantity the induction, but not the intensity the shock from single 
spire, increasing the whole length the conductor, shown true 
repeating the experiment described paragraph 13. this, have seen, 
the intensity the shock remained the same, although the length the cir- 
cuit was increased the addition coil No. When, however, the gal- 
vanometer was employed the same arrangement, the whole quantity in- 
duction, indicated the deflection the needle, was diminished almost 
proportion the increased length the circuit. was led make this addi- 
tion the experiment (13) present views. 

76. The explanation given paragraph also includes that the peculiar 
action long conductor, either coiled extended, giving shock and sparks 
from battery single element, discovered myself 1831; (see Contrib. 
No. The induction, this case, takes place the conductor the pri- 
mary current itself, and the secondary current which produced generated 
the joint action each unit the length the primary current. Let 
suppose, for illustration, that the conductor was first one foot long, and after- 
wards increased twenty feet. the first case, because the short conductor 
would transmit greater quantity electricity, the secondary current pro- 
duced would one considerable quantity, power deflect gal- 
vanometer; but would feeble intensity, for although the primary cur- 
rent would collapse with its usual velocity, (69,) yet, acting only foot 
conducting matter, the effect (74) would feeble. the second case, each 
foot the twenty feet the primary current would severally produce in- 
ductive action the same intensity that the short conductor, the velocity 
collapsion being the same; and they are all once exerted the same 
conductor, secondary current would result twenty times the intensity 
the current the former case. 

77. render this explanation. more explicit, may proper mention 
that current produced induction one part long conductor 
uniform diameter, must exist, the same intensity, every other part the 
conductor; hence, the action the several units length the primary cur- 
rent must enforce each other, and produce the same effect its own conductor 
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that the same current would were coil, and acting helix. need 
scarcely add, that this case, that given paragraph 74, the whole 
amount induction greater with the long conductor than with the short 
one, because the quantity current electricity greater the former than 
the latter. 

78. may next consider the character the secondary current, re- 
ference its action producing tertiary current third conductor. The 
secondary current consists, may suppose, the disturbance, for in- 
stant, the natural electricity the metal, which, subsiding, leaves the con- 
ductor again its natural state; and whether produced the beginning 
ending primary current, its nature, have seen, (22,) the same. 
Although the time continuance the secondary current very short, still 
must suppose have some duration, and that increases, degrees, 
state maximum development, and then diminishes the normal condition 
the metal the conductor; the velocity its development, like that the 
primary current, will depend the intensity the action which gene- 
rated, and also, perhaps, some degree, the resistance the conductor; 
while, agreeably the hypothesis have assumed, (69,) the velocity its 
diminution nearly constant quantity, and not affected changes 
these conditions; hence, suppose the induction which produces the se- 
condary current sufficiently intense, the velocity its development will 
exceed that its diminution, the example the primary current from 
the intense source the compound battery many elements. Now this 
the case with the inductions which produce currents the different orders, 
capable giving shocks magnetizing steel needles; the secondary currents 
from these are always considerable intensity, and hence their rate develop- 
ment must greater than that their diminution, and, consequently, they 
may represented curve the form exhibited Fig. 20, which there 

constant part, and which the steep- 

are, however, other considerations, which 
will noticed hereafter, (89,) which may 

affect the form the part the curve, 

Fig. 20, rendering still more gradual its descent, or, other words, which 
tend diminish the intensity the ending induction the secondary current. 


. 


ELECTRO-DYNAMIC INDUCTION. 


79. will seen once, inspection that the effect 
produced, third conductor, and which have called tertiary current, 
development one direction, consists two instantaneous currents, one pro- 
duced the induction and the other, that opposite di- 
rections, equal quantities, but different intensities. The whole quantity 
induction the two directions, will each represented the ordinate 
Bb, and hence they will nearly neutralize each other, reference their 
action the galvanometer, the circuit the third conductor. say, they 
will nearly neutralize each other, because, although they are equal quantity, 
they not both act absolutely the same moment time. needle will, 
therefore, slightly affected; will impelled one direction, say the 
right, the induction but, before can get fairly under way, will 
arrested, and turned the other direction, the action BC. This 
inference strict accordance with observation; the needle, have seen, 
(24) starts from state rest, with velocity which, apparently, would send 
through large arc, but before has reached, perhaps, more than half degree, 
suddenly stops, and turns the other direction. the needle first af- 
fected the action indicates current the adverse direction 
the secondary current. 

80: Although the two inductions the tertiary conductor nearly neutralize 
each other, reference the indications the galvanometer, yet this far 
from being the case with regard the shocks, and the magnetization steel 
needles. effects may considered the results alone the action 
the induction being too feeble intensity produce ter- 
tiary current sufficient power penetrate the body, overcome the co- 
ercive power the hardened steel. reference the shock, and 
magnetization the steel needle, may entirely neglect the action 
and consider the tertiary excitement single current, produced the action 
and, because this the beginning induction, the tertiary current must 
the third order should produce effect single current the fourth order, 
direction opposite that the current which produced it, and on: 
have here, therefore, simple explanation the extraordinary phenomenon 
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the alternation the directions the currents, the different orders, 
given this and the preceding paper. 

81. The operation the interposed plate, (32, 47, 48, &c. neutralizing 
the shock, and not affecting the galvanometer, can also readily referred 
the same principles. certain, that induced current produced the 
plate 64,) and that this must react the secondary, the helix; but 
should not alter the total amount this current, since, for example, the 
ending induction, the same quantity current added the helix, while the 
current the plate decreasing, subtracted while the same current 
increasing. make this more clear, let the inductive actions the inter- 
posed current represented the parts the curve, Fig 20. The induction 
represented will react the current the helix, and diminish its 
quantity, amount represented the ordinate but the induction 
represented will act the next moment, the same current, and 
increase its quantity equal amount, represented the same ordinate 
and since both actions take place within small part the time single 
swing the needle, the whole deflection will not altered, and consequently, 
far the galvanometer concerned, the interposition the plate will have 
perceptible effect. 

82. But the action the plate the shock, and the magnetization tem- 
pered steel, should very for, although the quantity induction the 
helix may not changed, yet its intensity may reduced, the adverse 
action the interposed current, fall below that degree which enables 
penetrate the body, overcome the coercive force the steel. 'To under- 
stand how this may be, let again refer, for example, the induction 
which takes place the ending battery current: this will produce, 
both the helix and the plate, momentary current, the direction the pri- 
mary current, which have called the current the plate will react 
the helix, and tend produce two inductions, which, before, may 
represented AB, and the curve, Fig. 20; the first these, 
will intense action, (78,) the direction, and will, therefore, 
tend neutralize the intense action the primary current the helix; the 
second, will add the helix equal quantity induced current, but 
much more feeble intensity, and hence the resulting current the helix 
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will not able penetrate the body; shock will perceived, least 
very slight one, and the phenomena screening will exhibited. 

83. When the plate metal placed between the conductors the second 
and third orders, between those the third and fourth, the action some- 
what different, although the general principle the same. Let suppose the 
plate interposed between the second and third conductors; then the helix, 
third conductor, will acted four inductions, two from the secondary 
current and two from the current the plate. The direction and character 
these will follows, the supposition that the direction the secondary 


The ending secondary feebleand plus. 


Now the action, the third conductor, the first and third the above 
inductions equal intensity and quantity, they will neutralize each other; 


the same will also take place with the action the second and fourth, 


they equal, and hence, this case, neither shock nor motion the needle 
the galvanometer would produced. these inductions are not precisely 
equal, then, only partial neutralization will take place, and the shock will only 
diminished power; and, also, perhaps, the needle will very slightly 
affected. 

84. If, the foregoing exposition, throw out consideration the actions 
the feeble currents which cannot pass the body, and, consequently, are not 
concerned producing the shock, then the same explanation will still apply 


which was given the last paper, 94,) namely, the above example, 


the helix acted the minus influence the secondary, and the plus 
influence the interposed current. 

85. are now prepared consider the effect the helix (Fig. the 
induced currents produced the conductor the primary current itself. 
These are true secondary currents, and are almost precisely the same their 
action those the interposed plate. first examine the induced cur- 
rent the beginning the primary, the case long coil.and battery 
single element; its action the helix may represented the parts the 


CONTRIBUTIONS ELECTRICITY AND MAGNETISM. 


curve, Fig. first part, will produce intense induction oppo- 
site that the primary current; and hence the action the two will tend 
neutralize each other, and shock, very feeble one, will produced. 
The ending action the same induced current, which represented BD, 
restores the helix the same quantity current electricity (but feeble 
state) which was neutralized and hence the needle the galvanometer 
will much affected this current did not exist. inferences per- 
fectly agree with the experiment given paragraph 19. this, when the 
ends the interposed coil were joined neutralize the induced current 
the long conductor, the shock the beginning the primary current was 
nearly powerful with short conductor, while the amount deflection 
the galvanometer was unaffected joining the ends the same coil. 

86. first sight might appear that any change the apparatus which 
might tend increase the induction the primary current (16) would also 
tend increase, the same degree, the adverse secondary the same con- 
ductor; and that hence the neutralization mentioned the last paragraph 
would take place all cases; but must recollect that more full current 
suddenly formed conductor given thickness, the adverse current 
will not have, much space for its development, and, therefore, 
will have less power neutralizing the induction the primary than before. 
But there another, and, perhaps, better reason, the consideration that 
the case the increase the number elements the battery, although the 
rapidity the developmenj the primary current greater, yet the increased 
resistance which the secondary meets with, its motion against the action 
the several elements, will tend diminish its effect. Also, diminishing 
the length the primary current, must diminish (76) the intensity the 
secondary, that will meet with more resistance passing the acid the 
single battery, and thus its effects diminished. 

87. The action the secondary current, the long coil the ending 
the primary current, should, also, first sight, produce the same screening 
influence the current the interposed plate; but, reflection, will 
perceived that its action this respect must much more feeble than that 
the similar current the beginning; the latter produced the moment 
making contact, and hence propagated continuous circuit conduct- 
ing matter, while the other takes place the rupture the circuit, and must 


iP 


ELECTRO-DYNAMIC INDUCTION, 


therefore rendered comparatively feeble being obliged pass through 
small portion heated air; very little effect therefore produced the helix 
this induction, (19.) The fact that this current capable giving intense 
shocks, when the ends long wire, which transmitting primary current, 
are grasped the time breaking the circuit, readily explained, since, 
this case, the body forms, with the conductor, closed circuit, which permits 
the comparatively free circulation the induced current. 

88. will seen that have given peculiar form the beginning and 
ending the curves, Figs. 17, 18, &c. These are intended represent the 
variations which may supposed take place the rate increase and de- 
crease the quantity the current, even the case where the contact made 
and broken with mercury. may suppose, from the existence analogous 
phenomena magnetism, heat, &c., that the development the current would 
more rapid first than when approximates what may called the state 
current saturation, when the current has reached more nearly the limit 
capacity conduction the metal. Also, the decline the current may 
supposed more rapid the first moment, than after has lost somewhat 
its intensity, sunk more nearly its normal state. variations are 
indicated the rapid rise the curve, Fig. 17, from and the more 
gradual increase the ordinates from and the rapid diminution 
the ordinates between and and the gradual decrease those towards the 
end the curve. 

89. These more minute considerations, relative the form the curve, will 
enable conceive, how the time the ending the secondary current, 
have suggested, (78,) may prolonged beyond that the natural subsi- 
dence the disturbance the electricity the conductor which this current 
depends. the development the primary current produced equal 
increments equal times, would the case plunging the battery (59) 
into the acid with uniform velocity; then the part the curve Fig. 
would straight line, and the resulting secondary current, after the first in- 
stant, would one constant quantity during nearly the whole time repre- 
sented Ac; but the rate the development the primary current 
supposed vary accordance with the views have given the last para- 
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graph, then the quantity the secondary current will begin decline before 
the termination the induction, soon the increments the primary 
begin diminish; and hence the whole time the subsidence the second- 
ary will prolonged, the length Fig. 20, will increased, the descent 
more gradual, and the intensity the ending induction the second- 
ary current diminished: (see last part paragraph 

90. Besides the considerations have mentioned, (88,) there are others 
more obvious character, which would also appear affect the form particular 
parts the curve. And first might perhaps make slight correction 
the drawing Figs. 17, 18, &c., the point consideration the fact that 
the very first contact the end the conductor with the surface the mer- 
cury formed point the metal, and hence the increment develop- 
ment should little less rapid the first moment than after the contact has 
become larger; other words, the curve should perhaps start little less 
abruptly from the axis the point Dr. Page has stated* that finds 
the shock increased spreading stratum oil over the surface the mer- 
cury; this case probable that the termination the current more 
sudden, account the prevention the combustion the metal means 
the oil, and the fact that the end the, conductor drawn into non- 
conducting medium. 

91. The time the subsidence the current, when the broken 
means surface mercury, very small, and probably does not exceed the 
ten thousandth part second, but even this appreciable duration, since 
find that the spark the ending presents the appearance band light 
considerable length, when viewed mirror revolving the rate six 
hundred times second; and think the variations the time ending 
the current under different conditions may detected means this in- 
strument. 

92. Before concluding this communication, should state that have made 
number attempts verify the suggestion given last paper, (III. 127,) 
that inverse induction produced galvanic current change the 
distance the conductor, but without success. These attempts were made 
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before had adopted the views given this section, and since then have 
found (80) more simple explanation the alternation the currents. 

93. this number contributions, the phenomena exhibited the 
galvanic apparatus have alone been discussed. have, however, made series 
experiments the induction from ordinary electricity, and the reaction 
soft iron currents, and think that the results these can also referred 
the simple principles adopted this paper; but they require further 
nation before being submitted the public. 
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ARTICLE 


Description entire Head and various other Bones the Mastodon. 
Horner, and Isaac Hays, M.D. Read October 1840. 


THE undersigned, committee appointed the Society, January 3d, 1840, 
report description the collection Mastodon bones recently presented 
the Society some its members, have the honour submit the follow- 
ing account: 

According the statement Mr. Wood, from whom these bones were 
purchased, they were discovered two years since about seven feet below the 
surface the ground, digging mill-race the estate Abraham Halm, 
three-fourths mile east Bucyrus, Crawford County, Ohio, the dividing 
ridge between the Sandusky and Sciota valleys. This ridge, consisting 
table land, one the highest elevations Ohio, well cultivated, and 
abounds never-failing springs, which constitute the sources the Sandusky 
and Sciota rivers. The waters the former flow into Lake Erie course 
almost due North, and those the latter, into the Ohio, course nearly 
due South. The soil which the bones were buried entirely alluvial. 

The collection contains portions the skeletons two animals, one 
larger than the The bones the larger these animals are lighter, 
more worn, more decomposed, and larger their specific measurements than 
the other, and are different colour. All these bones were sold common 
one skeleton, but that they appertained different individuals sufficiently 
substantiated from what alleged; and, moreover, some the carpal bones 
the right side being duplicate. not all were really exhumed 
from the same spot cannot now ascertained the committee. 
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Though both skeletons have been inhumed, they not seem fossil- 
ized. The first set has much lighter specific gravity than corresponding re- 
cent bones would have, and the second set has about the same specific gravity 
the latter, perhaps somewhat greater, but yet with freshness sur- 
face and texture which would seem indicate that either very long 
interval could have elapsed since the death the animal, that the soil 
which they were deposited possessed unusual preservative powers. 

the skeleton the larger animal there are the following pieces: 

fragment the pelvis, containing the right acetabulum. 

Inferior end right scapula. 

Inferior end left scapula, small fragment. 

Upper end right radius and ulna, with olecranon process, the latter de- 

tached. 

right carpus. 

Head rib. 

Ten fragments vertebre, &c., and number undetermined fragments, 

much comminuted. 

The long diameter the glenoid cavity the scapula measures nine and 
half inches. 

The diameter the acetabulum seven and half inches. 

The lunare three and three-eighths inch thickness. 

Upon the preceding data, this animal was from thirteenth tenth larger 
than the Mastodon the Philadelphia Museum, whose scapula has glenoid 
cavity eight and three-fourths inch its long diameter, and aceta- 
bulum six and three-fourths inch diameter. 

The bones the second, smaller animal, are state fine preserva- 
tion, and consist 

complete head. 

Six anterior cervical vertebre. 

Six vertebre thorax and loins, complete, and some fragments same class 

bones. 

Sacrum complete, and seven succeeding caudal bones. 

The left innominatum complete; the right ischium and pubes, with some 

fragments right ilium. 

Thirteen ribs right side. 

ribs left side. 
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humeri right side. 

Scaphoides, lunare, cuneiform and unciform right carpus. 
femoris, tibia, and calcis right side. 

Radius and ulna left side. 

Tibia, fibula, and patella left side. 

calcis, astragalus, scaphoides and cuboides left tarsus. 


Conformation Head. 


The occipital bone (see Plate fig. 1,) forms plane, looking backwards and 
upwards, roughened the insertion muscles: its superior semicircular 
ridge extremely scabrous, and makes well defined angle with the top 
the head. hemispherical protuberance each side it, the 
Asiatic Elephant, (see Plate IV., fig. e;) the contrary, the plane the 
occipital bone slightly depressed near the centre each side. insertion 
the ligamentum somewhat depressed and very scabrous, and makes 
triangular area, the base which, being the line the occipital ridge, 
five inches wide; from this extends downwards eight and half inches to- 
wards the foramen magnum; divided symmetrically well-marked 
vertical ridge. 

The occipital condyles rise immediately from the surface the bone, instead 
standing out high base, the Elephant; they form one-third 
circle, and measure nearly six and three-fourths inches length, two and 
three-fourths breadth. The plane the occiput and the cuneiform process 
form, their relation each other, right angle, upon which placed the 
condyles. 

The cranium (see Plate fig. 1,) presents, front, flattened, slightly 
raised convexity, from the occipital ridge the anterior nares, and exhibits 
there area one foot eight inches long, one foot two and half inches 
wide, between the temporal 

The plane the occiput and the upper front part the cranium make, 
their line junction, well defined angle ninety-five degrees, (see Plate 
Elephant belonging the Wistar Museum, the corresponding portion 
rounded, but designated supposititious planes, the latter would meet at: 
angle eighty-five degrees. 

The incisive fossa (see Plate IV., fig. a,) upper maxilla distinguished 
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great depth, and terminates above narrow, profound pit, which pene- 
trates two inches under the anterior nares. Besides the ordinary infra-orbitary 
foramen, there second, much smaller one, branch from the former, and 
placed three inches within and above it. This second infra-orbitary foramen 
has four superficial sulci, two within and two without, radiating from it, and 
indicating the direction nerves and blood-vessels. 

The malar bone much broader than the Elephant. The conformation 
the orbit like that the latter animal, but section more regular 
circle, and six and half inches diameter. and half inches poste- 
rior the spine bone, the internal margin the orbit, near its middle, 
there small canal, which leads the infra-orbitar canal, and which, the 
Elephant, merely groove. orbit has the same relative position 
the Elephant, which respect Cuvier* has been led into error the de- 
claration Mr. that there was trace orbit the anterior part 
the arch, (zygomatic;) for find this arch continued into the orbit the 
Mastodon, just the Elephant, the greater breadth the malar bone the 
former making the chief difference. zygomatic suture nearly the same 
the Elephant. 

The meatus auditorius externus (see Plate I., fig. 1,) compressed oval 
orifice, the distance which, from the anterior margin the orbit, seventeen 
and half inches. 

The temporal fossa broad, deep, and nearly uniformly concave, with very 
little that convexity near its posterior part which exists the Elephant. 
The pterygoid processes the sphenoid bone, said Cuvier larger than 
any other quadruped, are eight inches length, have well-marked fossa, 
and present inconsiderable resemblance those the human subject, which 
not the case the Elephant. The tuber the upper maxillary bone not 
full the latter. 

The hard palate destitute notch behind, which exists the Elephant, 
being flush; is, its whole length, nearly plane, instead curving down 
abruptly its anterior portion, the Elephant. measures, from its pos- 
terior margin its anterior, central point between the edges the alveoli 
the tusks, two feet two inches. 


The temporal bone presents the articular surface for the lower jaw exclu- 
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Historical Disquisition the Mammoth, 41. London, 1803, 


. 


AND VARIOUS OTHER BONES THE MASTODON. 


sively the tubercle the root the zygomatic process. This surface re- 
sembles, shape, that the trapezium the human hand for the thumb, 


except that proportionately more oblong, measures five inches two 


and half; its margin sharp, elevated, and well defined. There behind 
the tubercle depression corresponding with the glenoid cavity the Elephant, 
but narrow, deep, and rough; appears not have had coating carti- 
lage, and, from its constricted condition, could not have entered into the con- 
tour the temporo-maxillary joint. 

The upper maxilla has tooth each side which measures seven and 
fourth four and half inches. These teeth converge behind and were 
placed four inches advance the pterygoid process: they are furnished 
with five denticules, which are much worn. 

The left alveolus for tusk the incisive bone very complete, the right 
one slightly mutilated the margin. Their depth nineteen inches— 
transverse diameter, four and three-fourths inch—and vertical diameter 
five and half inches. 


The following supplementary measurements may some value: 

From end alveoli tusks occipital condyles three feet two inches. 

From inferior margin foramen magnum vertex one foot five inches. 
Transverse diameter occiput two feet two inches. 

From vertex spine bone, between anterior nares, one foot nine inches. 

From orbit orbit one foot nine inches. 

Incisive fossa four inches deep. 

From posterior margin pterygoid process sphenoid bone, anterior edge 
alveoli for tusks, two feet four inches. 

From anterior edge foramen magnum posterior nares five inches. 

temporal fossa, from bottom the crown the zygomatic arch, 
nine inches. 

From superior margin temporal fossa, inferior margin pterygoid pro- 
cess, one foot ten inches. 

Diameter orbit six and half inches. 

Across alveoli for tusks, and immediately below infra orbitary foramen, six- 
teen inches. 


Across alveoli for tusks, their inferior end, eighteen inches and half. 
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Breadth malar bone just orbit six 
From posterior margin tooth, posterior margin palati, six inches. 


Lower Jaw.—The conformation this similar that the jaw belonging 
the Baltimore Museum, and described one the members the Com- 
mittee.* Its body the external face there deep round 
groove, just above the symphysis, and which presents rough foliated margin 
each side, considerably expanded. chin presents alveoli for tusks, 
the Titracaulodon neither are there traces such alveoli 
ever having 

The jaw contains one tooth each side, with five denticules, each with two 
points, all worn, and most their outer edge. front these teeth are re- 
mains the alveoli the deciduous teeth preceding them, The teeth are 
parallel; the left measures eight inches four and half—the right eight and 
quarter, four and three-quarters inch. 

The length this jaw two feet six inches. The height ramus fifteen 
inches, and its breadth ten inches. The condyle nearly transverse its long 
diameter, with slight inclination the latter inwards and backwards; 
has groove dividing its articular surface into inner and outer portion, 
the specimen the Baltimore Museum, though there faint indication 
one. coronoid process rises inch and half higher than the condyle; 
the latter measures five and half inches its long diameter. The angle 
the bone rather well defined and obtuse. 


The vertebre, which there are, stated, specimens each class, have 
conformation analagous those the Elephant. 

The first cervical vertebra (see Plate I., Fig. measures fourteen inches 
between the tips the transverse processes, and ten inches from the anterior 
the posterior margin: immediately behind the superior oblique process there 


also perfect canal for conveying the vertebral artery into the foramen mag- 
num occipitis, 


Description Inferior Jaws Mastodon, &c. Isaac Hays, M.D. Transactions the 
American Philosophical Society, Vol. New Series. 
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The second cervical vertebra (see Plate I., Fig. exhibits its processus 
dentatus broad regular cone, elevated one and half inches, and whose sum- 
mit reaches the level the internal margin the superior oblique processes 
the first vertebra. Its spinous process more robust than the Elephant, 
and comes contact with that the first broad well-marked surface. 
This vertebra the specimen before us, anchylosed with the third almost 
the whole length the long bridge between processes inclusive. 
Its transverse diameter the body seven and half inches—and the antero- 
posterior diameter, from the front the body the tip the spinous process, 
measures ten inches. 

The spinous process the third, fourth, fifth, and sixth vertebre very 
small and short. These vertebre are nearly circular, (see Plate Fig. and 
measure nearly six inches diameter, and nearly two and half inches 
thickness, their bodies. shoot from the anterior root the trans- 
verse process, conical spine, sixteen eighteen inches height, which sets 
close against the body the vertebra above, and assists materially prevent- 
ing its dislocation. vertebra this description, when inverted, resembles 
table standing four legs; the two front legs being these conical spines, and 
the two hind ones the upper oblique processes. arrangement 
the Elephant tending this, but means finished, the conical spine 
much shorter, and does not touch, considerable space, the vertebra above it. 

The first six thoracic vertebre have very long spinous processes that the 
foremost measures twelve inches, the second thirteen and half, and the 
third about the same; they then diminish length. 

The lumbar sacrum, and the caudal vertebre, are similar those 
the Elephant. 

The sacro iliac junction anchylosed. 


PELVIS. 


Its conformation presents the same type the Elephant, but the measure- 
ments are much more considerable. The innominata join also from the top 
the pubes the anterior part the tuber ischia synchondrosis ar- 
there is, therefore, pubic arch the human subject. 

The distance from the anterior superior spinous process the centre the 
sacrum two feet nine inches. From the same process the posterior ex- 
tremity the symphysis ischia measures three feet two inches. 
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From the superior extremity the tuberosity the ischium one side, 
the corresponding point the other, one foot six inches. 

Transverse diameter sacrum, base, eleven inches; length, one foot five 
and half inches. 

Antero-posterior diameter pelvis, superior strait, one foot six inches.— 
Transverse diameter same strait, one foot nine inches. 

From anterior point symphysis pubis posterior symphysis ischii, one 
foot five inches. 

From anterior superior spinous process ilium symphysis pubis, two feet 
four inches. 

From one anterior superior spinous process the other, four feet eight 
inches, and little further back four feet ten inches for the extreme breadth 
the pelvis. 

From the middle crista ilium inferior point tuber ischium, three 
feet six inches. 

Diameters thyroid foramen eight and five inches. 

Diameter acetabulum six and half inches. 


RIBS. 


The ribs resemble those the Elephant: their length appears the 
same, but their size greater about the same proportion with the other bones. 
The first rib measures length nineteen and half inches, and has very dis- 
tinct processes marking the insertion the scalenus anticus and medius mus- 
cles, and depressions also well marked for the subclavian artery and subcla- 
vian vein. longest rib the collection measures three feet seven inches 
along its outer convex edge. 


EXTREMITIES. 


The conformation the bones the anterior and posterior extremities 
analagous those the Elephant, but they are shorter, thicker, and more 
strongly marked the muscles. 

The humeri two feet five inches long—transverse diameter condyles 
eight and half inches, and upper end eleven inches. Circumference just 
above insertion deltoid two feet, and middle, one foot four and half 
inches. 
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Ulna, two feet one and half inches; circumference middle, one 
foot. 

Radius, one foot eleven inches long. 

Lunare, two and seven-eighths inch thick. 

femoris, two feet eleven inches long; circumference middle, one foot 
four inches; diameter head, six and half inches; transverse diameter 
condyles, eight and half inches. 

Tibia, one foot ten inches length, and eleven inches circumference 
middle. 

Fibula, one foot nine inches long. 


THE MASTODON. 


The following admeasurements the bones the extremities the Mas- 
todon and Elephant, afford some data for determining the probable size the 
former animal. 


Mastodon. Elephant. 
Humeri, length feet inches, feet inches. 


The skeleton the specimen affording the above standard comparison 
belongs young Elephas Indicus, and measures nine feet from the tips 
the spinous processes, the first two dorsal vertebre, the ground. But 
has been seen that the ribs the Mastodon are nearly the same length 
those the Elephant, and that the extremities are about six inches shorter 
the fore-legs and five inches the hind-legs: the greatest height the ani- 
mal described would, consequently, short nine feet the shoulders.* 


Cuvier limited the stature twelve feet. Oss. Foss. Vol. II. 24. 

portion the head, and some other bones Mastodon, Mr. Koch’s Museum, St. 
Louis, Missouri, afford ground think that the individual was about thirteen feet high. See 
Bullet. American Philosophical Society, for 1840, paper Horner, 

the two existing species Elephants, the Elephas Africanus reaches stature from 
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The cervical vertebre this Mastodon are from eighth fifth thicker 
than they are the Elephant. The latter measures eleven feet from the 
anterior nares the end the ischia: the Mastodon was probably twelve 
and half feet the same line. 

Measurements and estimates thereon give, the Mastodon, supposing the 
feet the same vertical height the Elephant, the following results: 


Mastodon. Elephant. 

From tips spinous processes Ist and 2nd 
dorsal ground, feet inches. feet. 

From tip spinous process last lumbar ver- 
tebra ground, feet inches. feet. 


The Mastodon above described inferior the measurements its several 
pieces the one the Philadelphia Museum; the latter, however, being 
articulated height eleven and half feet, has probably transcended its 
natural limits least eighteen inches: its length also exceeds, probably, the 
proper bounds. The thorax appears unnaturally expanded the undue 
length the costal cartilages: the pelvis, also, the keeping apart the sym- 
physis the pubes and ischia, instead joining it, has excess its di- 
ameter from eight ten inches. head likewise thrown too much 
forward. The probability is, that the Mastodon carried his head with the 
front part almost vertical, the Elephant, which would ease much the action 
the muscles intended for its support. 

the collection Mastodon bones previously the cabinet the Society, 
there vertebra dentata eight and three-fourths inch broad, eleven and 
half its antero-posterior diameter, and calcis ten and half inches long: 
the animal, which these are the remains, was probably from eighth 
tenth larger than the subject this paper. Whether the remains the largest 
animals this race have yet been brought light, must continue for some 


eight ten feet, and the Elephas Indicus one from eight sixteen feet. The Elephas Pri- 
mogenus, Fossil Elephant, also called Mammoth Behemoth, now extinct, and whose re- 
mains are abundant Siberia and the borders and islands the Frozen Sea, justify 
the expression that the ground places strewed with them, appears have been about, 
little beyond, the stature the Indian Elephant. Cuvier’s Oss. Foss., Ed. 1812, 135, II. 
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time question among scientific men; but the Committee are opinion that 
ten ten and half feet was the greatest natural height any one whose 
remains they have examined. 

The committee cannot conclude this report without congratulating the So- 
ciety the possession the entire head this interesting animal: The ac- 
quisition indeed precious one, not only from its being, far, unique, but 
furnishes materials for determining nearly all the doubtful points relative 
the characters the genus, and for fixing its relations and position the 
animal kingdom, &c. 

All that now wanting, indeed, complete the history the osteology 
this animal, the discovery head with the tusks deter- 
mine positively the direction the latter—whether their convexity was up- 
wards downwards. 


NOTE DR. HAYS. 


Read May 21, 1841. 


the preceding paper was read the Society, have seen the 
cond annual Report the Geological Survey the State Ohio, 
Mather, principal Geologist, and several which find brief 
notice the bones which have just been described, and some facts rela- 
tive their geological position, much interest, and which will therefore 
subjoin. 

These bones, according Mr. Briggs, one the assistants Mr. Mather, 
were found bed fresh-water-shell marl, about four feet thick. This 
marl composed argillaceous matter and fresh-water shells, among which 
were observed planorbis, physa, and some species cyclas, and 
covered layer peat four feet thick. These beds were deposited 
depression stratum yellowish clay, which forms the surface the coun- 
try, and contains pebbles primary and secondary rocks. Beneath this 
stratum bluish clay, reposing shale and limestone, containing pebbles 


primitive rocks, and the subjacent shale and water-worn limestone. 


DESCRIPTION ENTIRE HEAD, ETC., THE MASTODON. 


Wherever examined, this clay seems destitute organic remains. The 
shale part the formation which extends from the Ohio river Lake Erie. 
The limestone generally destitute fossils. The following sketch repre- 
sents the geological structure portion Crawford county, and exhibits 
the position which the bones were found. 


bones were found. Sandusky river, crossing twice the 
profile, extending from east west. 


The fresh-water-shell marl, being deposited the yellowish clay, more 
recent than the latter, and therefore, Mr. Briggs observes, “‘the Mastodon 
has become extinct since the deposite the materials upon the surface 
which are our magnificent forests and beautiful prairies.” confirming 
the opinion expressed the committee, the comparatively very recent 
period which this animal became extinct. 

proper state, also, that brief notice these bones, with profile 
sketch the head, was communicated Professor Silliman Mr. 
Foster, and have been published the American Journal Science and the 
Arts, Vol. 189. 
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ARTICLE 


the Destructor, Hessian Fly. Miss Morris. Read 
Oct. 1840. 


THE enormous injury which the wheat crops the United States have 
been, for many years, subjected the Cecidomyia Destructor, Hessian 
induced study, minutely, the habits the insect, with view discover 
some remedy for the evil. Having ascertained that the perfect fly appears 
June, and lives but few days, and that the larva only found the 
young wheat, the succeeding fall, spring, was led infer that the grain 
itself was the nidus selected, not the culm, Mr. Say had supposed. 

The fact the egg being laid the grain does not, however, rest upon in- 
ference; have actually detected the larva the grain, when peculiar circum- 
stances had prevented from leaving its order ascend the 

While admit the correctness Mr. Say’s description the Cecidomyia, 
given the first volume the Journal Natural Sciences, must beg leave 
differ from him respecting the history the insect. alleges “the egg 
deposited the stalk the wheat, between the vagina and the culm, 
near the root,” and that, “in this situation, with the body inverted, the head 
being invariably down, the infant larva passes the here leaves it, 
and proceeds describe its appearance the flax-seed state, evidently sup- 
posing that had not moved from its position from the time its exclusion 
from the egg until its change the pupa. then states that “the perfect 
fly appears early June, lives but short time, deposites its eggs, and dies.” 
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the larva remains the same place and position, from the time its ex- 
clusion from the egg the pupa state, how does get from near the root 
the third joint, and sometimes, although rarely, above it, the facts prove? 

Again, would ask, the perfect fly appears June, lives only short 
time, and that time the female deposites her eggs, where are those placed? 
surely not the old and dying stalk wheat from whence she has derived 
her subsistence; and know other plant which she feeds. Mr. Say 
continues, “the insects from these eggs,” deposited June, the 
history preparing for the winter brood;” are here left the dark re- 
specting the home and food this second brood, since there wheat grow- 
ing from June until September, when the grain again planted. 

Had the information Mr. Say, respecting the history the insect, been 
accurate his knowledge its appearance, would not have left room 
for these doubts. The eggs described Mr. Say, compelled believe, 
were those some other insect, which has mistaken for those the Hes- 
sian Fly, they appear have been found where his previous impression led 
him search for them. 

first observations were made June, 1836, when the Hessian Fly was 
making its ravages around us. insect was then the pupa, shown 
Mr. Sueur’s beautifully correct drawings, the first volume the Journal 
the Academy Natural Sciences, illustrating Mr. Say’s description the 
insect. The pupe were scattered from the root the third joint the straw, 
and the wheat was beginning ripen, although still soft. few days the 
flies made their appearance countless numbers, hovering over and settling 
the ears wheat, where they were, doubt, depositing their eggs the 
grain, thus securing home and future food for their progeny. about ten 
days they had all disappeared, and the impoverished grain ripened for the 
harvest. 

1837, field was sown late that the grain did not vegetate until the 
following spring. watched closely, but could not observe that any injury 
was sustained until the beginning May. detected the worm the 
root, and, many instances, the old grain, where had originally been de- 
posited, but seldom ever above the first joint the straw. not pre- 
pared say positively what time the worm passed into the pupa, but be- 
lieve about the beginning June. From this field preserved 
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handful straws, torn the roots, and every instance the pupa was 


either the old grain the root. 

Within week from the time these observations the wheat was reaped, 
but the pupa the stubble was not perfected until August. 

the spring 1838 detected the larva field that had been sown early 
the previous fall; was always the centre the culm, there being from 
one six the same stalk, various distances, from the root the third 
joint. had pale, greenish-white, semitransparent appearance; form 
bearing some resemblance the silk-worm. regret that made drawings 
notes the time; this description, therefore, from memory. upward 
path the worm was distinctly marked. The perfect fly appeared June. 

the fall 1837, Mr. Kirk, farmer Bucks County, procured Mediter- 
ranean wheat, which yielded abundant crop, free from the Hessian Fly. 
The seed from this wheat was sown the fall 1838. the spring follow- 
ing detected the larva thinly scattered the resulting crop; but the grain 
the present year, 1840, from the same stock, has been greatly injured 
flies from neighbouring fields, planted with American wheat. 

From these facts have been confirmed first impression, that the egg 
deposited the grain, remains dormant until the grain vegetates, then 
hatched near the grain, lives the centre the culm, and mounts with 
the growing stalk. 

Should the hatched the fall, the slow growth the wheat allows 


insect penetrate into every shoot, and rise with the growing straw, but 


retarded until spring, the uninfected shoots grow rapidly, while those 
containing the larva become sickly and abortive; hence the difference the 
position those found the wheat vegetating the fall, and those not ap- 
pearing until spring. 

experiments have been tried destroy the egg the grain, but the 
vital principle appears carefully guarded insects’ eggs, that whatever de- 


stroys life injures the grain. The only remedy, then, procure seed from 
uninfected district. 


Susquehanna and Bradford counties Fly has never yet made its ap- 
pearance. 


De 


ARTICLE IV. 


Remarks the Dental System the Mastodon, Account some 
Jaws Mr. Koch’s Collection, St. Louts, where there 
Tusk the right Side. Horner, D., Professor Anatomy the 
University Pennsylvania. Read Nov. 1840. 


THE extinction animal having many claims our curiosity 
Mastodon, from its localities—its conformation, and its colossal magnitude—an 
extinction complete and final that its fiat has reached not only all the indi- 
viduals that genus, but also extended its fatal influence cognate genera 
every description without exception, event the revolutions the earth 
confounding, that the mind lost seeking for cause, and dwells the 
circumstance with astonishment insatiable desire exists for further 
knowledge the subject; and are pleased with almost any attempt 
explore the probable history and habits these animals—their peculiarities 
structure—the modifications development, dependent their species and 
genera—and, finally, the particular catastrophe which overwhelmed them 
once, or, sequence physical changes atmosphere and food, brought 
about their ultimate destruction. upon this ground that propose offer 
few remarks the Dentition the Mastodon. 

The data from observations already made, the phenomena dentition 
these animals, leave the inference that, mechanism and texture excepted, very 
close analogy existed between the development their teeth and those the 
Elephant. the mechanism the tooth the Elephant find 
transverse strata bony matter and enamel, alternating with one another, 
and depending for their relation upon original arrangement the pulp 
the tooth and its capsule well known anatomists, and which partially 


| 


REMARKS THE DENTAL SYSTEM THE MASTODON. 


represented extending the fingers the two hands, and thrusting them, point 
point, between each other. the Mastodon, besides the division the 
triturating surface into denticules, the mechanism resembles that the human 
tooth, the enamel covering completely the crown body the tooth, and 
not being arranged into those transverse vertical layers. texture the 
Mastodon teeth also closer, more compact. both instances the teeth are 
formed excretion, and though chemically similar materials with bone, 
wit, calcareous and animal matter, yet they differ organically from their 
mode production, their manner growth, and their texture. the 
result excretion, they are destitute cancellated structure, are successive 
enclosing one another, and have blood-vessels penetrating into and 
diffusing themselves their texture. 'They are therefore absolutely inorganic, 
though porous and filamentous,* and have within themselves neither power 
repair nor growth. hence arises that, being fixed size, dependent 
the size and excretive power their original germs, such size, which 
adequate the process mastication ungrown animal, inadequate 
the animal increases magnitude, and supplementary provision therefore 
called for. 

The shoulders Mastodon, birth, had diameter not exceeding, proba- 
bly, sixteen inches, about twenty, enable pass through the pelvis 
the female, but its full grown state that the largest Elephant. Allusion 
here made chiefly the living Elephas Indicus. Remains fossil Elephants 
have been found near Verona, Italy, which indicate stature fifteen feet 
high, far correct conclusion can formed from examination the 
lower jaw, and metacarpal bone. tusk was found there twelve feet long, 
nine inches There are, yet, exhumations the Mastodon 
which exhibit such altitude; the tallest which have the remains did not 
exceed thirteen feet; itis probable, however, that the bulk was not inferior, the 
Mastodon appears have been stouter animal than the elephant proportion 
its height. 

Remains fossil Elephants have been found several other parts Italy, 
France, Germany, Holland, and Belgium, under circumstances which leave the 
persuasion that such animals were once indigenous The largest 


Cuvier Fossils, Art. Elephans, page 11. Paris, 1812. 
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skeleton was probably that which was raised near the Castle Chaumont, 
France, about the year 1613. Its thigh bone measured five feet length, and 
its tibia four feet. passed for the remains Teutobochus, king the Cim- 
brians, who had fought against the Roman general Marius, about one hundred 
years before Christ. Many publications for and against their authenticity 
such, appeared that time. 

may infer from the preceding remarks how great must the changes 
dental system passing from the calf the adult, secure all 
periods masticating surface sufficient extent. The process nature 
providing this surface consists bringing forward, from the back the jaw 
bones, series teeth, successively larger and larger; and these teeth emerge 
from behind, the smaller teeth advance forwards near the chin, and their 
alveolar processes are absorbed. The advanced teeth, having longer the 
latter support, then drop out. 

The teeth, from their inorganic character, suffer less the influences from 
time and atmosphere than any other portions the animal frame; hence they 
are the last vestiges individuals. They are also, many instances, the last 
traces races animals, and our only idea the latter furnished upon the 
analogies the teeth. The Mastodon, some its species, comes under this 
there remaining evidence, certain cases, but the teeth, and 
others only the teeth and the lower jaw, the latter seeming next the 
teeth, the character indestructibility. the naturalist, therefore, 
consequence have such system dentology will enable him, the one 
hand, separate different species, and, the other hand, avoid the error 
multiplying them, contrary the order nature. 

distinct species may ascertained the number teeth the jaw 
mature animal, and their texture and mechanism. But different periods 
time, between birth and the mature adult state, exhibit different numbers 
teeth, species, clear, cannot determined upon their number alone, 
until know the number existing each age. Age may also have its peculiar 
concomitants mechanism and texture; and, likewise, sex may affect the 
dental system the Mastodon, does other animals. fine, with such 
narrow limits for correct judgment, the naturalist much exposed error, 
and would perhaps safer, the present state our knowledge regard 
the facts dentology the Mastodon, refrain from admitting the existence 
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new species except when the most positive evidences difference the 
texture and number the teeth existed. regard the latter, may 
very safely asserted, that yet doubtful what was the entire amount teeth 
protruded the Mastodon, from the beginning the end its dentition; 
what were the teeth which were cotemporaneous, the periods life their 
existence, the peculiarities sex, and, lastly, the irregularities dentition 
individuals. 

The teeth the Mastodon are all formed upon one type configuration, 
the number denticules excepted; they, therefore, like those the elephant, 
not admit the division into incisors, cuspidate, and molars, some 
other animals. The teeth are, molars. The lower jaw itself re- 
sembles somewhat human lower jaw, cut off front the molar teeth, and 
there joined the two posterior segments. These teeth invariably succeed 
each other from behind, stated; the hindmost ones they emerge, pushing 
the others forward, and out their places, until the latter all drop out, and 
large, solitary tooth finally left each side each jaw. 

The progress dentition the elephant said follows: the first 
teeth protrude eight ten days after birth, and are fully out three months. 
The second are completely protruded two years from birth, and fall out 
six years. The third teeth appear two years, and the fourth nine years. 
The entire succession brings forward eight teeth each side each jaw, 
thirty-two the whole set. periods which the fifth, sixth, seventh, and 
eighth teeth protrude, are not well known; ascertained, however, that 
the intervals succession increasing. Such may have been the case 
exactly with the Mastodon. 

The early ideas naturalists the teeth the Mastodon were very ex- 
travagant. Buffon, for example, supposed, from their rectangular form, that 
they were very numerous; and having only insulated specimens large teeth 
form judgment on, concluded that might infer how enormous 
would the size head which had twenty-four even sixteen teeth, each 
which weighed ten eleven pounds, (Epoques Nature. Note Justif. 9.) 
made the double mistake supposing that all the teeth were the same 
magnitude, and that the entire set was co-existent the animal. now 
know, with some degree certainty, that the earliest teeth this animal were 
not more than inch and half square, and that the three immediately suc- 
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cessive teeth were gradual and successive enlargement upon this and each 
other’s volume. the Museum Mr. Koch St. Louis, there young 
head, the long diameter which eighteen twenty inches, and where the 
fact four co-existent teeth each side each jaw, exhibited. This spe- 
cimen, with dozen lower jaws different ages and sizes, enables trace 
with some accuracy the stages dentition until reaches the large solitary 
grinder ten inches length, and each side. Judging from these phases 
dentition, should infer that the entire amount teeth was least twenty- 
four. 

Cuvier had satisfied himself, that the number was least twelve, and 
had almost reached the conclusion, from comparison publications, that 
there were sixteen. our learned colleague, Dr. Isaac Hays, owe 
ther conclusion this subject, wit, that the number was twenty-four.* 
indeed, not satisfied, viewing the difference size between the smallest and 
the largest tooth the Mastodon, that the number did not approximate still 
more that the Elephant, and amount least twenty-eight, and, pos- 
sibly, thirty-two. 

Among the remarkable observations the Mastodon, that Dr. 
that there were examples this animal having short tusk each side 
the chin, and which named Tetracaulodon. The existence these tusks 
unquestionably adult specimens, demonstrated Dr. quashed 
the objection that they belonged the sucking state, and were lost the ani- 
mal advanced maturity. The naturalist was left therefore with the conclu- 
sion that either new species the animal had been discovered, that was 
merely sexual peculiarity belonging most probably the male. The perfect 
similitude the other teeth with those the known Mastodon, embarrasses 
this question deeply, and may safely doubted whether have the ma- 
terials solve it. 

examining the specimens the lower jaw, Mr. Koch’s Museum St. 
Louis, was struck with some, bearing this question, and which there are 


Description the Inferior Maxillary Bones Mastodons. Transactions the American 
Philosophical Society, Vol. IV. New Series. 
Transactions the American Philosophical Society, Vol. III. New Series, 478. 
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three. The first large adult with two the largest class molars each 
side: perfect, with the exception small fractured surface the left ante- 
rior part the chin. This specimen has lower maxillary tusk, twenty lines 
diameter and five inches long. protrudes from the anterior right side the 
chin, and directed horizontally. not the smallest indication there 
ever having been similar production from the left side the chin, the frac- 
ture which has not been deep enough remove such vestiges, had they 
existed. second specimen also adult lower jaw the same size, 
which the whole the chin and the left half the bone remain. the 
right side the chin, there horizontal alveolus, the size the preceding 
the tusk not it, but there loose one the cabinet which may have 
belonged it. this jaw there corresponding alveolus, even ves- 
tige the left side. The third specimen the chin alone, very young 
and small animal, three inches length one and half wide, fossil- 
ized, and cemented thereby fragment limestone about its own size. Here 
alveolus for inferior maxillary tusk exists also for the right side, but not 
the left. 

The dentition these three specimens is, very curious coincidence, not 
symmetrical, that is, tusk exists only the right side the chin each. 
The questions regard the Tetracaulodon Godman, are rendered still 
more embarrassing their existence; for are consider them merely 
abnormal types that animal—as known Mastodons—or still another species, 
which, such, the name Tricaulodon might confess my- 
self unable suggest probable solution this difficulty. Connected with 
is, fact, another: Mr. Koch has the lower part the head Mastodon 
middling size which, from the intermaxillary bone, usual, protrudes tusk 
but the tusk exists only the left side, there being not even vestige alve- 
olus the right. are informed Tavernier, that some examples the 
Indicus have but one tusk; are we, then, consider this head 
abnormal instance the common Mastodon, there really extinct animal, 
which has inferior maxillary tusk the right side, and superior maxil- 
lary the Each jaw sacrificing one tusk. 

The minute anatomy the teeth, exhibited the microscope, has lat- 
terly been very favourite object study. unquestionable result appears 
be, that there are well established differences texture different animals, 
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depending upon the osseous filaments entering into their composition, and upon 
the direction and branching certain tubes between these While 
are waiting for the exhumation more heads the above animals, possi- 
bly microscopic examination teeth and tusks may serve clear away 
some the mysteries which obscure these problems the extinct race, 
which have been treating. 

These details and difficulties, apparently trivial, will perhaps excused 
when recollect that single print the cranium fossil Elephant, found 
Siberia, and published seventy years before gave the 
great Cuvier his first idea the Theory the and its changes, and 
caused him execute the work which stood highest his own estimation, 
say nothing the approbation which has received from the scientific 
world, wit, the Oss. Fossiles. 


See Muller’s Archives for 1837, for account the Danish work Professor Retzius, 
Stockholm. The reader may for these, and other investigations the same subject, consult also 
with advantage Compilation called Researches, &c., the Teeth, Nasmyth. Lond.: 1839. 

Transactions Philosoph. Vol. 446. 
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ARTICLE 


Observations determine the Magnetic Intensity several Places the United 
States, some additional Observations the Magnetic Dip. Elias 


Loomis, Professor Mathematics and Natural Philosophy Western Re- 
serve College. Read Nov. 1840. 


INTENSITY. 


the autumn 1839, while engaged upon series observations for the 
magnetic dip, the results which are the Society’s Transactions, Vol. 
pp. 101—111, Professor Renwick New York kindly offered the use 
his apparatus for magnetic intensity. The offer was gladly accepted, and 
observations made with the needles whenever circumstances would permit. 
had not yet learned observe alone, and was seldom could find 
suitable assistant, the observations were few number; and should not 
think them worthy the attention the Society, were not that they furnish 
approximate value the magnetic intensity one station somewhat re- 
mote from the Atlantic coast, and region where such observations have 
been seldom attempted. 

The apparatus employed these observations was constructed after the mo- 
del thatof Professor Hansteen. Three needles were used. The first, made un- 
der the direction Professor Hansteen himself, 2.35 inches length, and 
.16 inch diameter, mounted stirrup parchment. second, which 
was furnished Major Sabine, 2.34 inches long, and .14 inch diameter, 
mounted brass stirrup. The third, Professor Henry, 2.40 inches 


long, .15 inch diameter, mounted silk stirrup. The needles are accor- 
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dingly distinguished the names Hansteen, Sabine, and Henry. They were 
enclosed small cylindrical box wood, supported levelling screws, and 
having glass tube fitted the top, from which the needles were suspended 
few filaments the silkworm’s thread. the bottom the box was di- 
vided circle for the purpose noting the arc vibration, and the temperature 
was shown enclosed thermometer. The bottom the box being ren- 
dered horizontal, and the needle properly placed the stirrup, was drawn 
aside from the magnetic meridian bringing near another needle. The 
registry the oscillations was commenced when the half vibration was 
reduced 30°, and continued 320 oscillations, the instant the comple- 
tion every tenth vibration being noted. amplitude the final arc was 
generally recorded, being about five degrees. intervals time were thus 
obtained, each corresponding 280 vibrations, namely, the interval between the 
Oth, and 280th vibration, between the 10th, and 190th, etc., and between the 
and 320th; and the mean these taken the result. 

Dorchester, Princeton, and Philadelphia, the times were noted chro- 
nometer. other stations, alever watch was used. Hudson, the watch 
was compared with the Observatory clock, immediately before and after the 
observations. the remaining stations there little uncertainty with 
regard the time, yet, thought, its influence upon the results will not 
great. 

correction has been applied for the vibration. order deter- 
mine the correction for temperature, the apparatus was placed upon large 
earthen plate, covered bell glass, alternately heated from below lamp, 
and surrounded freezing mixture. The usual mode observation was 
employed, and the results are shown the following table, the first column 
which indicates the time commencement each series observations. 


Date. Needle. Temp. Date. Needle. Temp. 
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The mean the preceding observations furnish, 


Hansteen, 88°.8 22°.9 
Henry, 596.61 592 .38 
Then, the usual formula obtain 
For Sabine’s needle, .000328. 
62.1 
4,23 
.000116. 
For Henry’s needle, 000116 


The standard temperature, which the following results are reduced, 60° 
Fahrenheit. Nocorrection applied for the diurnal variation intensity, but 
the hours observation are always stated. test the permanency the 
magnetism the needles, have been furnished, Prof. Renwick, with two 


series observations, made New York, besides those made September, 
1839. results are follows: 


Time 280 Corrected 
Needle. Date. Temp. 


1839, Sept. 9,1113 A.M. 869 .40 865 .09 

Henry 1838, June 25,1021 590 .80 589 .64 


Sabine’s needle, the time vibration continually diminished, and 


Henry’s increased indicating, the former case, slight increase magnetic 
force, and the latter adiminution. The inequality, however, does not much, 
all, exceed the irregular fluctuations intensity which may observed 
single station, within moderate interval; and the variation indicated 
the two needles are opposite kind, and will consequently, part, balance 
each other taking the mean, the magnetism both regarded invariable. 
Hansteen’s needle there striking increase the time vibration 
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between 1839 and 1840. This believed due rust contracted the 
interval. As, however, the rust was contracted after the subsequent obser- 
vations, the magnetism the needle throughout the series regarded 
invariable. stations observation were the same for the dip formerly 


described, with the exception that Dorchester, which was near Mr. Bond’s 
Observatory. 


Place. Date. Needle. Time 280 Corrected 


Vibrations. Temp. Time. 


Dorchester, Ms. 18, P.M. Sabine 778 .24 773 .45 
66 “ce 


Philadelphia, Penn.| Sept. 23, 
“ec 66 


6é 


6é 


“ce “cc 


The mean the preceding observations furnish with the following table, 
which column third computed from the formula and column 


sixth multiplying the horizontal intensity the secant the dip. The 
last column represents the total intensity, that New York being called 
according the determination Major Sabine. 


SEVERAL PARTS THE UNITED STATES. 


Horizontal Total 
intensity. Mean. Dip inten-ity. intensity. 


Sabine 737 .96998 
Henry 593 .97018 
Sabine 773 .88301 
Henry 593 .96979 
Sabine 726 .80 1.00000 


Henry 584 .89 1.00000 


Henry 593 .97188 


From the preceding observations may inferred that New York and 
Hudson have sensibly the same magnetic intensity, well dip. 

The only published observations, far aware, with which the pre- 
ceding can compared, are those made President Bache and Professor 
Courtenay, and published the Society’s Transactions, Vol. VI., pp. 
The horizontal intensity New York, (that Philadelphia being considered 
unity,) was found, observations common air, .97202; observations 
rarefied air, Mean the two determinations, allowing each its proper 
weight, .94705. own result .96707. The horizontal intensity Pro- 
vidence, President Bache’s observations, .89869; own, .89830. 


following observations the dip different azimuths were made with 
the same instrument formerly described, for the purpose testing the axles 
the needles. They were made Hudson, from August September 
1840, the same spot formerly employed. The same mode observing was 
adhered to, and each number the two columns headed Poles Poles 
reversed,” the mean twenty readings, five being made each pole one 
position the needle, and the same number after the needle was reversed upon 
its supports. Thus, 1360 readings were made with each needle. The dip 
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No. 


Azi- 


Poles direct. Poles reversed. Mean. Dip deduced. Poles direct. Poles reversed. Mean. deduced. 


No. 


Azi- 


Poles direct. Poles reversed. Mean. Dip deduced. 


muth. 


0 57'.8 72° 53' 5 72° 53’ 5 50 78° 45'.2 78° 24’.2 


72° 

10.4 

26.3 


Poles direct. Poles reversed. Mean. deduced. 


SEVERAL PLACES THE UNITED STATES. 


The results with needle No. are quite satisfactory, the extreme range 
the values the dip from observations different azimuths being With 
needle No. the extreme range 12’.7. This discordance ascribed slight 
rust which has formed upon one the axles, but which barely discernible 
the naked eye. The mean the preceding 2720 readings with both nee- 
dles 72° the mean the observations the meridian 72° 
Difference these observations azimuth intended indicate 
the magnetic meridian. The dip may then deduced the formula 


Azimuth. Dip. Inclination. Dip. 


Mean Dip, 72° Mean Dip, 72° 


the dips obtained this method should not perfectly accord with each 
other will not appear strange when considered that error one minute 
the observed azimuth eighty degrees causes error nearly two mi- 
nutes the computed dip; and error one minute the observed 
nation causes error more than five minutes the computed dip. The 
mean result with the two needles the last method 72° 49’.1; the former 
method combination, 72° mean the two methods, 72° which 
accords perfectly with the result observations the meridian. 


The part this paper which follows, was read November 20, 1840, 
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The preceding trial appears justify confidence the needles em- 
ployed, and give additional value former observations. 
The following observations were made the usual manner: 


Magnetic Dip Hudson, Ohio. Latitude 41° N.; Longitude 81° 


Date. Hour. Needle. No. Readings. Dip. 


Magnetic Dip Aurora, Ohio. Latitude 41° 20' Longitude 81° 


Place observation thirty rods north-west the Presbyterian church. 


Date. Hour. Needle. No. Readings. Dip. 
1840, Sept. 8th, 72° 51'.0 


Magnetic Dip Windham, Ohio. Latitude 41° N.; Longitude 81° 


Place observation fifty rods north the Presbyterian church. 


Date. Hour. Needle. No. Readings. Dip. 
1840, Sept. 8th, 3—5, No. 72° 
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SEVERAL PLACES THE UNITED STATES. 


Magnetic Dip Bazetta, Ohio. Latitude 41° N.; Longitude 80° 


Place observation near the centre the township. 


Date. Hour. Needle. No. Readings, Dip. 


Magnetic Dip Kinsman, Ohio. 41° 30’ N.; Longitude 80° 34' 


Place observation half mile south-west the centre the township. 


Date. Hour. Needle. No. Readings. Dip. 


Dip Hartford, Ohio. Latitude 41° 19’ Longitude 80° 34' 


Place observation one mile the centre the.township. 


Date. Hour. Needle. No. Readings. Dip. 
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OBSERVATIONS DETERMINE THE MAGNETIC DIP 


Magnetic Dip Warren, Ohio. Latitude 41° 16’ N.; Longitude 80° 49’ 


Place observation few rods east the village. 


Date. Hour. Needle. No. Readings. Dip. 
1840, Sept. 11th, No. 72° 


Magnetic Dip Cleveland, Ohio. Latitude 41° 30’ Longitude 81° 


Place observation half mile south the American House. 


Date. Hour. Needle. No. Readings. Dip. 
1840, Sept. 22d, 2—4, No. 73° 17'.4 


This result accords better with other observations than former observa- 
tion this place, and believed represent more accurately the true dip. 


Magnetic Dip Bedford, Ohio. Latitude 41° 24’ N.; Longitude 81° 


Place observation quarter mile south the village. 


Date. Hour. Needle. No. Readings. Dip. 
1840, Sept. 23d, 1—3, No. 72° 50'.6 


SEVERAL PLACES THE UNITED 
Magnetic Dip Twinsburgh, Ohio. Latitude 41° 20’ N.; Longitude 81° 
Place observation quarter mile north the village. 
Date. Hour. No. Readings. Dip. 
1840, Sept. 23d, 4—5, No. 72° 
Magnetic Dip Tallmadge, Ohio. Latitude 41° N.; Longitude 81° 
Place observation half mile south-west the village. 
Date. Hour. Needle. No. Readings. Dip. 
have always aimed remove all iron from person before commencing 
series observations; but after concluding the preceding, found, sur- 
prise, iron key coat pocket. The observations were, therefore, sub- 
sequently repeated the same place. 
Magnetic Dip Shalersville, Ohio. Latitude 41° 15' Longitude 81° 
Place observation forty rods west the Presbyterian church. 
Date. Hour. Needle. No. Readings. 


OBSERVATIONS DETERMINE THE MAGNETIC DIP, ETC. 


Magnetic Dip Streetsboro, Ohio. Latitude 41° 15' N.; Longitude 81° 20' 


Place observation quarter mile west the village. 


Date. Hour. Needle. No. Readings. 


Mean both needles, 160 


Dip. 


53.0 


Magnetic Dip Tallmadge, Ohio. 41° N.; Longitude 81° 26' 


Place observation the same formerly. 


Date. Hour. Needle. No. Readings. 


Mean both needles, 160 


Dip. 
72° 
44.1 
48.2 


This result almost identical with the former observation, indicating that 


the effect the iron key was scarcely appreciable. 


The preceding observations, well those which have formerly made 
Ohio and Michigan, are tolerably well represented parallel, straight, and 
equidistant isoclinal lines, running from 80° 80° E.; and the line 


73° passes five six miles south Cleveland, 


ARTICLE VI. 


the Perchlorate the Ethule Perchloric Ether. Clark Hare 


and Martin Boyé. Read December 1840. 


THE energetic properties perchloric acid, and its stability, compared with 
the other compounds chlorine with oxygen, led the belief that this acid 


might combined with the substance which performs the part base 


that class organic salts which are generally designated the name ethers, 
and for which Berzelius, consequence his theoretical views, has adopted 
the name oxide ethule. For this purpose concentrated solution per- 
chlorate and sulphovinate barytes, equivalent proportions, was subjected 
distillation. The sulphovinate barytes may considered double 
sulphate barytes and the oxide ethule; and anticipated that, when heat 
was applied, double decomposition would take place between the latter and 
the perchlorate barytes. long the salts remained solution reac- 
tion occurred, but soon they became solid consequence the distilla- 
tion the water, reciprocal decomposition ensued, and sweet ethereal 
liquid distilled into the receiver. This the perchlorate the oxide 
ethule. 

this substance extremely explosive, order prepare with safety 
necessary operate small quantities. have employed from seventy 
ninety grains crystallized sulphovinate barytes, with equivalent propor- 
tion perchlorate but would recommend, especially the first 


The amount barytes the perchlorate should ascertained experiment, retains 
water with great tenacity. may worth while mention, that the perchlorate potassa 
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THE PERCHLORATE THE OXIDE ETHULE, 


performance the experiment, the employment considerably smaller quanti- 
ties. salts should intimately mixed mortar, and placed small 
retort attached refrigerator containing ice, and receiver similarly cooled. 
indicate the temperature. wooden screen, furnished with openings 
covered with thick plate-glass such intervals afford full view the. 
different parts the apparatus, should erected front it, and strings 
passed around the screen and attached bar traversing pivot, and sup- 
porting argand spirit lamp, which heat communicated the oilbath, 
enable the flame the lamp removed from applied the ap- 
paratus, according the indications the thermometer, without exposing the 
person the operator. After the heat has reached 212° below which the 
salts employed not react each other, should raised very gradually, 
and the distillation finished below 340° Under these circumstances but 
little danger apprehended from the retort, but the ether the receiver 
must treated with the greatest caution, since has exploded our hands 
remove with pipette from the stratum water which 
covers it. This water, therefore, should removed the cautious use 
strips blotting paper, moistened the end, and introduced into the tube 
employed 

avoid the danger attendant the management the ether its pure 
state, may received strong alcohol, since not explosive when dis- 
solved alcohol. the experiment performed with seventy grains sul- 
phate barytes, from one two drachms absolute alcohol will found 
sufficient for this purpose. the addition equal volume water, the 
ether may subsequently separated from this solution, small quantities, for 
the purpose examination. But, this case loss ether sustained, 
the decomposing influence the water employed. 

The perchlorate ethule obtained this way transparent, colourless 
liquid, possessing peculiar, though agreeable smell, and very sweet taste, 
which, subsiding, leaves biting impression the tongue, resembling that 
the oil cinnamon. heavier than water, through which rapidly 


not substituted for the perchlorate barytes, since the sulphovinate decomposed without 
acting it. were equally unsuccessful attempt procure the ether the distillation 
perchlorate barytes and concentrated acid. 
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sinks. explodes ignition, frietion, percussion, and sometimes without 
any assignable cause. Its explosive properties may shown, with but little 
danger, pouring small portion the alcoholic solution into small porce- 
lain capsule, and adding equal volume water. The ether will collect 
drop the bottom, and may subsequently separated pouring off the 
greater part the water, and throwing the rest moistened filter, sup- 
ported After the water has drained off, the drop ether remaining 
the bottom the filter may exploded either approaching ig- 
nited body, the blow hammer. are induced believe that, 
explosive violence, not surpassed any substance known chemistry. 
the explosion the smallest drop, open porcelain plate will broken 
into fragments, and that larger quantity, reduced powder. 
consequence the force with which projects the minute fragments any 
containing vessel which explodes, necessary that the operator should 
wear gloves, and close mask, furnished with thick glass-plates the aper- 
tures for the eyes, and perform his manipulations with the intervention 
moveable wooden screen.* 

common with other ethers, the perchlorate ethule insoluble water, 
but soluble alcohol; and its solution the latter, when sufficiently dilute, 
burns entirely away without explosion. may kept for length time 
unchanged, even when contact with water; but the addition this fluid, 
when employed precipitate from its alcoholic solution, causes partially 
decomposed. dissolved alcohol, and added the alcoholic 
solution, produces, immediately, abundant precipitate the perchlorate 
that base, and, when added sufficient quantity, decomposes the ether en- 
tirely. would appear, therefore, impracticable form either perchlorovi- 
nates perchlorovinic acid. 

have subjected the perchlorate ethule the heat boiling water 
without explosion ebullition. 

may observed that this the first ether formed the combination 
inorganic acid containing more than three atoms oxygen with the oxide 
ethule, and that the chlorine and oxygen the whole compound are just 
sufficient form chlorohydric acid, water and carbonic oxide with the hydro- 
gen and carbon. 


Having suffered severely several occasions from the unexpected explosion this substance, 
would earnestly recommend the operator not neglect the precautions mentioned above. 
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THE PERCHLORATE THE OXIDE ETHULE, &c. 


The existence compound the oxide ethule with acid containing 
seven atoms oxygen led attempt combine, the same method, this 
base with nitric acid. For this purpose subjected mixture sulphovi- 
nate and nitrate barytes the same treatment described above, but the 
reaction, even when conducted with the greatest possible care, destructive, 
hyponitrous ether and gaseous matters being the principal products obtained. 
Nor were more successful our attempts procure sulphurous hy- 
posulphuric ether the same process. 
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ARTICLE 


Read January 15, 1841. 


the table and map which are annexed these remarks will found the 
observations which have been obtained the direction wind this storm, 
the states Connecticut, Rhode Island, Massachusetts, New Jersey, and 
parts the states Maine, New Hampshire, Vermont, and New York. 

The arrows the map denote, approximately, the direction wind, 
near the hour noon, the several places observation. The concentric 
lines, drawn intervals thirty miles, were added, not precisely indicating 


the true course the wind, but afford better means comparison for the 


several observations. 

will seen, that forty-eight distinct sets observations, which are 
comprised the annexed schedule, about thirty are derived from the meteoro- 
logical journals scientific and intelligent observers, from the log-books 
vessels exposed the storm, And take this occasion offer thanks 
the gentlemen who have kindly furnished with their observations, 

The position assumed for the axis the gale, noon, should, perhaps, 
nearly line with the position the ship Morrison and Cape Cod Bay; 
which places the wind was then blowing from opposite points the compass, 
but not actually opposing directions, Morrison was from China, bound 
New York; and have reason believe that her position noon may 
safely relied on. The violence the gale was here great that the ship, 
informed, was lying without canvass. This ship had encountered the 
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OBSERVATIONS THE STORM DECEMBER 15, 1839. 


western side the gale, suddenly, M., and the sun shone chiefly un- 
obscured during the greater part the day. 

The gale was severe over the entire surface comprised the map, except, 
perhaps, its extreme northern and north-western portions, and excepting, 
also, the lighter winds which were observed near the apparent axis the gale, 
the region Buzzards’ and Cape Cod Bays, &c., the afternoon and even- 
ing. very heavy fall snow accompanied the gale the states Connec- 
ticut, Rhode Island, Massachusetts, New Hampshire, and Maine; also, some 
parts New York and southern Vermont. snow also fell the west- 
ern and northern parts New York and Vermont, but attended with more 
moderate and variable winds, chiefly from the north and west. 

The south-westerly and southerly winds, which connect the south-easterly 
with the westerly winds the circuit rotation, are found Nantucket 
the afternoon, the farther advance the storm, and also the log-books 
number vessels whose positions were eastward and southward the ship 
Morrison, but beyond the limits the map. 

The barometric minimum, other storms, appears have nearly coin- 
cided, its progress, with the apparent axis the gale. 

main object collecting the observations contained the subjoined 
schedule has been establish the course the wind the body heart 
the storm given time, and apart from all other considerations. 
possession, however, more extended observations this gale. Many 
these appear agree with some the following characters modes 
action which pertain, more less, many the storms gales that visit the 
United States and other regions. characters have claimed attention 
from almost the earliest period inquiries. 

The body the gale usually comprises area rain foul weather, 
together with another, and perhaps equal, greater area fair bright 
weather. 


The fall rain snow often extends, some direction, greatly beyond 
the observed limits the gale. 

The gale itself not unfrequently exhibits apparently unequal extent 
action, degree violence, different sides its apparent axis rotation. 

This peculiarity, well the second, most common winter storms, 
and those which sweep over extensive continental surface; and, like other 


OBSERVATIONS THE STORM DECEMBER 15, 1839. 


irregularities, less noticeable the storms which are traced solely the 
ocean. 

barometric indications gale commonly extend much beyond the 
observed limits its action. 

The body the gale constitutes determinate sheet stratum moving 
air; and this sheet stratum large portion sometimes overlies another and 
more quiescent stratum air, the latter having, perhaps, different motion; 
common winds the temperate and higher latitudes: which case the gale 


either not felt the surface the earth, the observed changes wind 


are found, part, unconformable the whirlwind theory. 

Owing the convergent and somewhat variable courses storms the 
extra tropical latitudes, well their unequal rates progress, two storms 
will sometimes cover, part, the same field, one which will overlie the 
other, and, perhaps, thin out its margin, the same manner common 
winds. also, may occasion different order change the observed 
winds and weather from that which more commonly noticed regular 
whirlwind storm. 

Owing such causes, the oscillations the barometer are irregular 
and this particularly noticeable the higher latitudes. 

most gales wind there is, probably, subordinate motion, inclining 
gradually downward and inward the circumjacent air, and the lower por- 


tions the gale; and like degree motion, spirally upward and outward, 


the central and higher portions the storm. This slight vorticular movement 
believed contribute largely the clouds and rain which usually accompany 
storm gale; and probably due, part, the excess external atmosphe- 
ric pressure the outward portions the revolving storm. 

storms which are greatly expanded there sometimes found exten- 
sive area winds little force and variable direction, lying within the circuit 
the true gale, and attended throughout, with depressed state the baro- 
meter. This more quiescent portion air the centre gale has been 
found extend, some cases, diameter several hundred miles. 

the case now before us, the direction the arrows representing the course 
the wind noon, carefully drawn larger map, shows average con- 
vergence, inward inclination, about six degrees. But not deemed 
safe rely upon this result single case, which liable affected 
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OBSERVATIONS THE STORM DECEMBER 15, 1839. 


the errors observation and the deflecting influences the great valleys and 
lines elevation, well the errors approximation which often arise 
from referring all winds eight, or, most, sixteen points the compass. 

not intended, this occasion, support the foregoing characteristics 
such extended details evidence their discussion would necessarily de- 
and they are mentioned here only because the true character the ro- 
tation these gales, well the necessary incidental connexion this 
rotation with other phenomena which attend them, has seemed often 

relates the whirling rotary action the case before us, may 
remarked, that had obtained observations from the north-western side 
the axis this gale, would have been easy, the absence more strictly 
consecutive observations than are usually attainable, have viewed the initial 
south-easterly wind the gale,* and the strong north-westerly wind which 
soon followed, two distinct sheets, currents wind, blowing strictly 
opposing directions: and could far lose sight the conservation 
spaces and areas, the laws momentum and gravitation, together with con- 
tinually depressed barometer within the storm, might then have supposed 
one these great winds, not both, have been turned upward unseen 
deflection, and doubled back upon itself the higher atmosphere. But the 
case neither calls for nor admits these speculations. If, however, the axis 
this gale had chanced pass westward and northward our limits correct 
observation, pursuing its north-easterly course, did, perhaps, that the 
storm December 21st, 1836, which has been ably examined and discussed 
Professor is, such case, more than probable that its whirl- 
wind character would not have been established. 


Observed between the coast Massachusetts and latitude 25° 
Am. Phil, Soc., Vol, VII., 


MAP 
Showing the Direction 
Storm 
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Schedule Observations the Direction Wind the Storm December 15th, 1839: Witk Map indicating the Direction 


the Wind near the hour Noon. 


No. Places Observation. 


Nantucket, Ms. 


Do. 
Do. 


Cape Cod Bay, 
Provincetown, 
Culloden Point, N.Y. 
Do. 


Do. 
New Haven, Ct. 

Do. 


Ship Morrison, sea: 
Lat. 39° 35 N. Lon. 71° 50 W. 


Nashua,N.H. 

Litchfield, Ct. 

Fire Island Beach, N.Y. 


West Point, N.Y. 
Fort Wood, N.Y. Harbor 
Flatbush, N.Y. 
Sandy Hook Bay, 
Portland,Me. 
Salem, N.Y. 
Lansingburgh, 
Kinderhook, N.Y. 
Bark Ann Louisa, off Ab- 


secom, 


Trenton, 
Cape May,N.J.. 


N.E. 


Sunrise, N.E. mod. 


do. 


ged 


Sunrise, 
S.E. 

Eastward. 


Midnight, 


veered by N. 


Northeasterly. 


Night 14, 15, N.E 


Noon. 


[E. 


[E.by N.] 


E.b 

Eastward. 


N.E.. 


Noon.” 


P.M. 


Clouds broke 


before 2 P, M. 


at Sunset. 


S.W. 


at Sunset, 


Sunset, 


Eastward. 


Observers and 


Report James Mitchell, published Mr. Espy. 
Observations board Steamboat Telegraph, William Mitchell 


Report Editor Boston Courier. take the mean and 
fortruedirection Noon. 


E.by N.as the mean 
for Noon. 
Meteorological Journal published Newport. 

Report Capt. Slemmer, Brig Columbus. 

Marine Reports Boston Newspapers. 

Professor Caswell’s Meteorological Journal. 

Norwich Courier. 

Capt. Green’s Account, published Mr. Espy. 

Cranch Bond’s Meteorl. Journal. take the mean the observa- 
Robert Treat Paine’s Observations. tions Noon. 

Letter from Gloucester, the Boston Newspapers. 

Salem Gazette. 

Monthly Met. Jour., F., the Boston Daily 

Met. Journal State Lunatic Hospital—in National 

Report Capt. Woolsey, Steamboat Providence. take the mean 
Judge Darling’s Meteorological Journal. 

Ship’s Log Book—also, Statements Capt. Benson and his Officers. 


Weekly Meteorological Journal, published Portsmouth. 

Nashua Telegraph. 

Observations Atwill and others. the approximate mean 
Professor Snell’s Met. Journal. for Noon. 
Litchfield Enquirer. mean for noon 15th, 

Rev. Linsley’s Meteorological Journal. 

Captains Cartwright and Skiddy, employed the Beach. 


N.E. and more N’ly| Letter from Concord Arnold from Mr. Arnold. 


N. E. . 


N.W. 


Rev. Barstow’s Meteorological Journal. 

Meteorological the Medical Department. 

Meteorological Journal Redfield. 

Met. Journal Medical Officer. Mean taken for Noon. 
Rev. Strong’s Met. Jour. Mean N.W. assumed for 
Log Book Bark Osceola. 

Met. Report Keeper Marine Published Portland. 
Professor Young’s Meteorological Journal. 

William Brand and Meteorological Journal. 

Romeyn Beck, Met. Journal, Mean assumed for Noon, 
Foote, Meteorological Journal. N.28° 

Silas Metcalf, Meteorological Journal. 

Isaac Blauvelt; Meteorological Journal. 
Nathanicl Webb and John Crane; Met Jour. Mean assumed for 
Ship’s Log Book, and Statement Capt. Wilson. 


Dr. Ewing’s Meteorological Journal. 


|Marine Reports, and Letter from Cape May, Philad. Newspapers. 


State New Hampshire; Me. Maine; Ms. Massachusetts; Rhode Island; Ct. N.Y. New-York; New 


own 


tions the 15th have former occasion been erroneously printed W.; for which read 
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ARTICLE 


the Purturbations Meteors approaching near the Earth. Benjamin 
Pierce, Hollis Professor Mathematics and Natural Philosophy 


Harvard University; Letter Walker, Read January 15, 
1841. 


Dear Sir, 

Many sources almost unceasing occupation have prevented giving Mr. 
Erman’s* paper Meteors that early attention which shall now 
turn attention the point which you suggested the earth’s attraction. 
most the whole labour has fortunately been saved for Laplace, the Méc. 
Vol. IV., Book IX., Chap. “On the Perturbations Comet, when 
approaches very near Planet.” has there proved (8038, Bowd. 
that may, the calculation such comet, suppose the planet have 
sphere activity, which the relative motion the comet affected only 
the planet’s attraction; and that beyond this point the absolute motion the 
comet about the sun performed exactly the same manner the sun 
alone acted upon it.” The radius this sphere (8035) 

which 
the radius vector the planet, 
its mass divided the sun’s mass; 
that, the present case, this radius, which denote 
which the unit the same Erman’s. 
Now the relative orbit the meteoric ring directed: nearly the centre 
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OBSERVATIONS THE ORBITS 


the earth, and shall regard exactly directed towards this centre; 
which case, the only effect the earth’s attraction increase the relative 
velocity without changing the relative direction. The only change which is, 
therefore, required Erman’s paper increase the relative velocity 
this increase velocity. increased velocity determined the formula 
which 
the earth’s radius, 
the attractive force the earth the unit distance, 
the increased velocity, 
Hence 
and the five values corresponding the five values v’, calculated 
Erman, are 
Nothing farther seems needed upon this point, and therefore leave notice 
omission Professor Erman. 
has neglected the negative sign the radical the equation 
and this sign may used long the resulting value not negative. 
Thus, for the value 
0°77382 
should find 
0°29426 
perihelion distance 
which shows that Erman’s conclusions, regarding the relative velocity and the 
inclination the orbit, are unsound. 
reviewing some his numerical results, differ little from him, but 
the difference practical importance. 
Another most important point for consideration the difference direction 
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AND VELOCITY METEORS. 


the different meteors. Now this difference direction amounts more 
than 10° the average (according Erman) from the mean direction, and 
cannot, for the maximum, less than 25°. This difference direction may 
arise 

From the difference their elliptic orbits about the sun. 

From their mutual action. 

From the earth’s attraction. 

Supposing, with Erman, the breadth the ring 2°, the difference 
arising from the first cause cannot more than from the mean direction. 

The deviations arising from their mutual attractions must trifling; 
they cannot, for instance, supposed greater than they would all the 
meteors but the disturbed one, which may considering, were combined 
into one planet, about which this disturbed one moved satellite. Now 
consider that the variation the moon’s direction from the earth’s 
only about 2°, shall have hesitation neglecting this second cause 
disturbance. 

The difference direction arising from the first two causes absolute, and 
may somewhat magnified when converted into relative direction, but not 
much, unless the relative velocity very small. There also difference 
absolute velocity, which will produce difference relative direction 
about the same order magnitude with that arising from the difference ab- 
solute direction. 

The observed difference direction must then chiefly referred 
principal disturbing cause, the earth; and the following method calculation 
sufficiently accurate for the present case. Let 

the relative velocity the meteors the moment entering the 
sphere the earth’s influence, which sphere may, for this cal- 
culation, suppose infinite, 

the angular deflection the meteor’s relative motion, 

then other meteor will much deflected the one which just grazes 
the surface the earth; and for this meteor have 
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OBSERVATIONS THE ORBITS AND VELOCITY METEORS. 


whence, for deviation 15°, must less than one-third the earth’s ve- 
locity; that is, far less than either Erman’s supposed values and for 
the least value which Erman has given, namely, 
have 
which appears entirely contrary large majority the observations. 
Now, for 
find 
that the plane the meteors cannot differ much from that the ecliptic, 
and their relative velocity cannot exceed one-third the earth’s velocity. The 
other elements the orbit are less interest, and shall not stop calculate 
them. ring nearly the plane the earth’s orbit must subject 
very great perturbations, and there one, think that observations which 
can make will enable calculate its motions with any degree ac- 
curacy. 
Believe me, dear sir, 
most sincerely yours, 
PIERCE. 
December 24, 1840. 


ARTICLE IX. 


Researches concerning the Meteors August and November. 
Sears Walker, Read January 15, 1841. 


THE RELATIVE VELOCITIES SHOOTING STARS. 


discovery the existence radiant, its antipode, the convergent 
point for the relative paths the shooting stars composing the splendid specta- 
cle November 12th, 1833, and its confirmation several subsequent, but 
less brilliant displays these bodies, has opened the field for fresh researches 
concerning their geometrical relations. The earliest attempt deduce the 
necessary inferences from such was made Prof. Olmsted,’ shortly 
after the great shower 1833. this inquiry was followed, 1834, 
1836 and 1837, more concisely, and Olbers’, and, subsequently, 
Mr. and Prof. 1839, full and systematic inquiry 
the subject was instituted Prof. Jr., Berlin. abstract the 


Silliman’s Journal, vol. xxvi., 144. See also subsequent volumes. 

Idem. vol. xxvi., art. viii. Journal Franklin Institute, vol. xv., 

Annuaire Bureau des Longitudes, 1836. Sill. vol. xxxii., 181. 

Quetelet’s Catalogue des Principales apparitions d’étoiles filantes. Mémoires 
&c., Bruxelles, 1839. Also Annuaire Bruxelles, 1837. 

Die Sternschnuppen, Schumacher’s Jahrbuch for 1838, 319, note. Also Schumacher’s As- 
tronomische Nachrichten, Nos. 372, 384. 

Sill. vol. xxxiii., art. xx., and xxxv., art. Xix. 
vol. xxxv., art, Nachr., Nos. 385, 390, 402, and 404. 
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RESEARCHES CONCERNING THE PERIODICAL 


limits assigned this author for the elliptic elements some these bodies, 
considered asteriods, has been published the proceedings this Society 
for August examination Professor Erman’s analysis having 
led the conclusion that his limits for these elements are too restricted, and 
that more simple formule might obtained adopting instead the earth’s 
actual velocity, the well known Gaussian constant the unit linear velo- 
cities, induced undertake the discussion afresh. doing so, however, 
proper remark, must obvious every one, that the nature the 
subject such deprive the discussion that demonstrative character 
which distinguishes the results astronomy proper. Such circumstance, 
however, should not deter from aiming the greatest precision our 
knowledge the geometrical relations these small bodies, which the nature 
the case permits. 

The principal data which the theory shooting stars derives from observa- 
tion are their relative velocities and directions seen eye motion, and 
the dates remarkable showers, brilliant meteoric displays. These data, 
furnished with precision, are sufficient for the completion their theory, 
considered cosmical bodies. the case newly discovered planet 
comet, single observation furnishes only geocentric position, the distance, 
relative velocity, and direction motion, being yet unknown. 
three successive positions, known intervals, are required order deter- 
mine, Kepler’s and Newton’s laws, the (geocentric heliocentric) distance, 
velocity and direction motion, one the three dates,—from which all the 
elements the elliptic orbit the planet comet may derived. When 
consider the precision observation, and the length elapsed time, which 
are requisite for determining the path planet comet, will appear sur- 
prising first, that enough should ever known concerning the geometrical 
relations body, which appears for moment and then vanishes for ever, 
enable even form conjecture concerning its true motion the heavens 
for indefinite period past and come. are, however, several impor- 
tant advantages the case shooting stars which not present themselves 
single observation newly discovered planet comet. The shooting 
star asteroid necessarily within few seconds its node, and its helio- 
centric radius vector differs from that the spectator quantity small 
safely neglected computations for the approximate elements its 
orbit. similar remark applies the heliocentric longitude the observer 


METEORS AUGUST AND NOVEMBER. 


and asteroid, which may regarded common. the ordinary computa- 
tions for the transfer co-ordinates from the centre the earth the position 
the spectator, quite well neglecting quantities small, always 
possible determine three data for the orbit every meteor that seen, 
namely, the node, radius vector, and time passing the node. complete the 
six elements only necessary know, the same time, three other quan- 
tities, the asteroid’s true relative velocity space, and its direction with 
reference two given planes, the equator ecliptic, for instance, and se- 
condary the same. The determination the first these three requisites, 
the relative velocity shooting stars, was first undertaken 1798, two 
students Gottingen, Brandes and and was pursued with zeal 
which terminated only the death the former. notice their labours 
has been given Olbers, and Quetelet. abstract Professor Loomis 
the results obtained Brandes, 1823, may found Silliman’s Jour- 
giving the results corresponding observations Breslaw and its vicinity. 
1824, and others Brussels and its neighbourhood engaged 
similar researches. the memorable occasion the display November 
12th, 1833, among the myriads meteors seen, one only was known have 
been beheld several places. was distinguished its extraordinary size 
and brilliancy, and the duration (ten minutes least) its train, which, 
after assuming various serpentine shapes, “terminated luminous nebula 
several times the diameter the moon, floating onwards with velocity 
greater than that the clouds.” Mr. after full discussion all 
the facts connected with this meteor, concludes that its apparent path was about 
forty-eight geographical miles, and its duration about three seconds, making 
mean relative velocity about sixteen miles per second. Corresponding 
observations were made Breslaw and its vicinity Boguslawski and others, 
Nov. 13th, 1836, and August 9th, 1837. have not been able obtain the 
single results, and therefore quote the remark that results obtained 
for the November meteors 1836 that the periodical meteors also have 
the same height and relative velocity the ordinary shooting stars hitherto 


Versuche, die entfernung, &c., der Sternschnuppen bestimmen. Hamburg, 1800. 

Bestimmung der geographischen durch Sternschnuppen, Von Benzenberg. Ham- 
burg, 1802. 


Schumacher’s Jahrbuch, for 1838, 322. Note. 
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observed.” Also, that Mr. Boguslawski obtained results 
those his table for the relative velocities the meteors 
August 9th, 1837. the 29th August, 1838, the younger ob- 
tained corresponding observations several meteors Vienna and its vicinity. 
effort Mr. Herrick and others, April, 1839, New Haven, 
Middlebury, Williamstown, Cambridge, and other places, was unsuccessful for 
want coincidences, like similar attempt Brandes and others 
method adopted all instances prove the the meteors seen 
two different places. the space traversed, and the duration give the 
relative velocity. The Vienna observations 1838, for relative velocities, 
have not been fully reduced, the memorandums for duration not being 
complete. Such results, far obtained, are given Table I., chiefly 
from Quetelet’s Memoir Shooting Stars. The results obtained Twi- 
ning, and the remarks quoted from Olbers and Quetelet are important the 
present inquiry, they show that the mean relative velocity, 18.3 geogra- 
phical miles per second from all the results yet obtained, may taken for 
first approximation estimating the elements the elliptic orbits those 
meteors asteroids whose relative direction known. much 
desired that Table should farther extended, and, encouragement 
enterprise this department meteorology, have the high authority 
who doubts not that every desirable degree perfection attainable 
observation, far regards our knowledge the geometrical relations 
shooting stars.” 

examining Table will appear that the single results arrange them- 
selves both sides the mean result 18.3 miles per second, with average 
discrepancy about 5.2 miles per second. far can judge from 
small number results, necessarily somewhat imperfect, would seem that 
the mean relative velocity shooting stars tends towards that the earth its 
orbit, namely, 16.4589 geographical miles (of degree) per second, with 


Annalen der Sternwarte Wien, 1838. xviii. 

See Loomis’ Notice Brandes’ Memoir, above quoted, 98. 

Uber Sternschnuppen Astr. Nachr. 381, 50. zweifle nicht, dass die Kentniss der 
Sternschnuppen, fern von den geometrischen Verhiltnissen, die man daran wahrnehmen 
kann, die Rede ist, gemacht werden kann, als man wiinschen berechtigt 
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average discrepancies less than one-third that value. The first result 
such should naturally expect, since, the case bodies moving with 
all varieties directions and velocities, there must compensation these 
velocities resolved each the time visibility the direction the ob- 
server’s tangential motion. The second result—the smallness the average 
discrepancy—if leads any conclusion all, shows that the average true 
velocity the meteors small, the mean discrepancy the relative veloci- 
ties would greater. Lastly, this mean relative velocity shooting stars 
great preclude the possibility terrestrial lunar origin. Since 
follows from the laws gravity, according the remark 
Hassler,” and others, that the mean relative velocity satellite 
the earth, its nearest possible approach the observer, only about 4.29 
geographical miles, and its maximum re-entering orbit only 6.06 geogra- 
phical miles. Hence all bodies our system which, when visible us, have 
relative velocity beyond this limit, must moving relatively the earth 
hyperbolic orbit, and must, few hours, leave the earth’s sphere acti- 
vity, and again become, they must have been before, cosmical bodies. The 
grounds for the latter remark, that bodies having relative velocity 18.3 
miles cannot have acquired the same any force belonging the atmo- 
sphere, nor any volcanic other explosive force the earth moon, are 
manifest. Indeed, the explosive force gunpowder communicates velocity 
only fourth geographical mile per second,” and velocity seventy 
times that amount cannot ascribed any force known exist the earth 
moon; and certainly such force must, account this observed relative 
velocity alone, presumed exist, when other phenomena point the sun’s 
central force amply sufficient furnish such relative velocity the re- 
sultant cosmical body’s true and the observer’s known tangential motion. 


Jahrbuch, for 1837, 56. Note. Systeme Monde, iv. chap. 

Mem. Am. Phil. Soc. Vol. vi., Art. xv. 

Monat. Corr. June 1812, 564. The velocity twenty-four pound cannon-ball stated. 
Lagrange 1398 Paris feet per second. 
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Relative Second’s Velocities Meteors Geographical Miles. 


— x 


Second’s Observer 
Brandes. 
18, 
1823. 20. 
32. 
1824. 15. Quetelet. 
22.8 
13.5 
15. 
10.2 
1833, November 12. 16. Twining. 
1836, November 13. average Boguslawski. 
1837, August unknown average 
Mean second’s velocity, 


The mean value Table further confirmed, considerations derived 
from the mean duration and mean length the visible paths meteors. Mr. 
found, from ninety-eight shooting stars, seen 9th August, 1837, 
Dusseldorf, that the mean duration visibility was that twenty- 
eight the largest size 9—none over from observa- 
tions various seasons the year, concludes that the mean duration was 
more than These observations were made means clock marking 
thirds, (tertian-clock.) The length the paths the four meteors seen 
Breslaw and its vicinity, are given Also those 
ten coincidences Vienna and Calvarienburg, August 29th, 1838, are 


given the younger Littrow,” both, follows, geographical miles sixty 
degree. 


1836, November 12, meteor visible path miles. 


24.88 
32.88 
43.52 
1838, August 29, 12.28 
29.28 
17.20 


Schumacher’s Jahrbuch, 1838, Idem. 322, note. Annalen, &c. for 1838, xxi. 
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1838, August 29, meteor visible path 13.36 miles. 


12.28 
31.26 
20.84 
26.44 
0.36 
13.16 

mean 22.64 


For mean duration 1’.21, mean 


Prof. Locke, the Ohio Medical College, and Mr. Dwelle, made correspond- 
ing observations Cincinnati, and its vicinity, August, 1834. The results 
were published shortly afterwards, the Cincinnati Gazette that year. 
They found the average height about forty-five miles, the average velocity 
about twenty miles per second, and the average duration about They also 
noticed unusual number meteors about the 10th August. 


THE RELATIVE DIRECTIONS SHOOTING SPACE. 


The remaining requisite for the complete determination the orbits these 
asteroids their relative tangential direction seen observer motion, 
both orbital and rotary; other words, the apparent path and direction 
the meteor affected annual and diurnal aberration. The observation 
single meteor’s path gives clue the solution the question. If, how- 
ever, mark globe the points appearance and vanishing meteor, 
and connect them great circle, then the inclination the plane this 
circle line drawn from the centre the globe any given point may 
measured; or, the problem may solved analytically, and the inclination 
computed. Thus, any occasion which great number paths have 
been delineated, may assume any point the sphere the trial point, and 


q 
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compute the and Dec. the points nearest approach this trial point 
the several planes which the observed paths are contained. Then, 
there any general tendency the relative directions one point the 
sphere more than another, this circumstance will indicated the posi- 
tion the points nearest approach, and the mean these several positions 
will afford approximate convergent point, from which the actual convergent 
point for the evening may ascertained. atrial point appears most 
natural commence with the antipode the observer’s tangential direction, 
this ‘being the point towards which tendency the relative paths should 
naturally impressed. Indeed, suppose the meteors moving with all 
varieties true direction and velocity, compensation the latter should 
expected take place, has been found the case with the former; and 
the outstanding, uncompensated position the convergent point should be, 
just stated, the point opposite the observer’s true direction. The only ob- 
servers, far know, who have detected such relative convergent point, 
ordinary nights, are Mr. Fitch, New who found this point 
advance the ecliptic from August December, remaining always about 90° 
advance the sun, 90° arrear the earth, and Mr. 
and others, who noticed the same phenomenon April, 1839. Professor For- 
shey,” Mississippi, who has given much attention this subject, and 
Von adjunct the Imperial Observatory Vienna, who nightly 
traced the paths meteors for nearly year, from 1837 1838, speak the 
existence convergent point being peculiar the dates August 
9th—12th, and Nov. Also, makes the prevalence pa- 
rallelism paths and radiant point Leo the distinguishing feature the 
November phenomenon 1838, these being present the 13th, but not 
the 12th that year. read any other authors but Messrs. Fitch and 
Herrick, and their associates, who have discovered this motion. The pro- 
bability the tendency towards such convergent point, the meteors seen 
ordinary nights, great that next miracle that should not occur. 
case its occurrence, the average discrepancy the single results from 


Sill. vol. xxxiii., 386. Letter received from Mr. Herrick. 


Mentioned conversation, August, 1840. Annalen, &c., 1838, xvii. 
Astr. Nachr., 372. 
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the theoretic convergent point, well observed, would, like those the single 
relative velocities from the observer’s true velocity, afford some clue towards 
the discovery the mean true velocities shooting stars seen ordinary 
nights. The fact that Messrs. Fitch and Herrick detected the existence 
this actual relative convergent point, conformable the theoretic, leads 
conclusion similar that derived from the table relative velocities; namely, 
that the true velocity the meteors small compared with that the ob- 
server, whence the greater prevalence the theoretic convergent point. 
probable, then, that this tendency part the meteors, ordinary nights, 
towards the vicinity the point opposite the observer’s direction motion, 
continues throughout the year, and that each night another portion the 
meteors appears sporadic, they are termed Olbers 
and Quetelet. Hence infer that convergent meteors, ordinary 
nights, must those which move with small, and sporadic meteors those which 
move with greater true velocity. circumstance has been noticed with 
respect their relative angular velocities Mr. consideration 
the circumstances connected with the elements elliptic motion these aste- 
roids leads classification the orbits the convergent and sporadic meteors 
seen common nights. The former could not have the prevalent character 
convergency towards the point opposite the observer’s direction motion, 
without having their true velocity small. Then they must have their perihelia 
near the sun, perhaps inferior Mercury, and must near their aphelia, 
and have, therefore, pretty eccentric orbits, order reach the earth their 
aphelia. sporadic meteors may justly considered class asteroids 
superior the convergent meteors, whether having their perihelia near the 
sun, and being very eccentric, with aphelia far superior that the 
earth, having their perihelia not much inferior that the earth. 
each the respective cases they must have great true velocities, and, moving 
all varieties true direction, the average deflection their relative direc- 
tions from the point opposite the observer’s direction great that they are 
called non-conformable sporadic. will shown, the sequel, that the 
conclusion drawn from the table observed relative velocities, well from 
the existence convergent point, common nights, opposite the ob- 
server’s true direction, namely, that large portion meteors seen ordi- 


Sill. xxxv. 172. 
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nary occasions are asteroids, having their perihelia more aggregated together 
distance from the sun diminishes, priort rendered probable from the 
known analogies the solar system. This general classification these shoot- 
ing stars, founded only probable grounds, seems all the inference that 
are able draw from the existence actual convergent point com- 
mon nights, conformable the theoretic, and from the facts known respecting 
their relative velocities. the particular elements motion the individu- 
als seen, there are grounds for forming even conjecture. The simple cir- 
cumstance this compensation their true directions, and true normal velo- 
cities, while warrants the general conclusion that they are inferior asteroids, 
also leads belief that the planes their orbits are promiscuous po- 
sition. 

The impossibility determining the relative direction single meteors, 
ordinary nights, observations single station, and the sources error 
pointed out chiefly regard duration, absolute time, position 
point appearance and vanishing, and the uncertainty whether the visible 
path observers different stations common, must, even when several sta- 
tions are employed, hinder, not entirely frustrate, all our attempts deduce 
the cosmical elements motion any one the meteors seen ordinary 
nights. Hence would seem that the elliptic elements any one these 
asteroids are ever known, must chiefly means corresponding 
observations those extraordinary occasions when the occurrence new 
feature, not present common nights, enables determine with precision 
their relative directions observations single station. 


THE CONVERGENT POINT THE RELATIVE PATHS 
METEORS THE OCCASIONS EXTRAORDINARY 


The ordinary number meteors visible single observer is, according 
and others, about eight per hour. Those occa- 
sions which greater number seen are more less extraordinary. 
most instances these extraordinary displays, another circumstance noticed 
careful observation. The relative directions deflections from the anti- 


Uber Sternschnuppen,—already quoted. 
Catalogue, &c., 12, 13. 


Jahrbuch, for 1838, 325. 
Silliman, vol. xxxv., 172. 
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pode the observer’s direction are not compensated ordinary nights, but 
there remains outstanding uncompensated tendency towards point more 
less deflected from this antipode, indicating the prevalence true mean 
velocity, greater less magnitude, perpendicular the observer’s di- 
rection. meteors which not appear tend towards this extraordinary 
convergent point are termed sporadic, and such cases the term includes both 
classes sporadic and convergent meteors ordinary nights. seems me, 
conformity with the opinion.of Olbers, that the appearance extraordi- 
nary convergent point better and surer criterion extraordinary display 
meteors than moderate excess numbers above the mean. Let suppose 
that observer the earth’s surface, his annual and rotary motion, falls 
with portion planetary space interspersed with these small bodies, sepa- 
rated intervals not many hundred miles, yet far separated exhibit 
tendency towards relative position, like the particles the sin- 
gle bodies themselves, like the solids, liquids, even gases, connected with 
the earth,—their mutual perturbations, owing the smallness 
not being much greater than those the principal planets the system. Let 
suppose, however, that besides proximity position the system, the 
separate bodies have also common elements motion, the discrepancies 
the latter being the same order those position relatively the whole 
system, whether from common circumstances connected with their origin, 
primitive projectile force. Then should have all the phenomena 
extraordinary display meteors, namely, unusual numbers, and unusual po- 
sition the convergent point their relative paths. This position could 
readily determined the method already stated; and the mean relative 
direction space this flock bodies could ascertained single 
observer, one station, with precision which, but for their common rela- 
tions, corresponding observations any variety stations could afford. 
Then the only remaining element for the complete determination the 
mean elliptic elements this small system, cluster asteroids, would 
the relative velocity one them, their mean relative velocity, (the 
single velocities being nearly common hypothesis.) the absence 
complete determination this velocity, were presumable that this mean 


value was analogous that Table I., then, since the mean error the posi- 


tion the convergent point very small, and may neglected, system 
elements derived from the adoption the mean value Table would have 
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that degree plausibility which naturally belongs the statements quoted 
from Olbers and Quetelet, respecting the relative velocities meteors ex- 
traordinary showers, and the coincidence therewith the single instance 
relative velocity for one the November meteors computed Professor 
Twining. shall here subjoin the principal data which possess concern- 
ing the convergent point for the extraordinary displays August 
and November angle deflection the former from the 
theoretic convergent point for isolated meteors 39°.4; that the latter only 
8°.2, quantity not much exceeding the probable error. that one impor- 
tant criterion extraordinary character wanting the November period, 
namely, well marked and manifest deflection their convergent point 
from that isolated and promiscuous meteors. convergent point 
the abundance,” called, December 7th, 1838, was found 
Mr. nearly the same that the August period. This 
would give deflection 104° from the point opposite the observer’s direc- 
tion. this phenomenon not known have presented itself before nor 
since, may, perhaps, considered example isolated cluster 
these bodies having common elements motion plane highly inclined 
the ecliptic, period which have means estimating, since the want 
corresponding observations concerning the relative velocity any one 
these bodies leaves doubt how far these velocities were conformable with 
those Table One consequence follows, however, from this high angle 
deflection, that the mean normal velocity the cluster could not have been 
less than that the observer, and that the single bodies must have been 
superior planets. attempt will made deduce the most plausible esti- 
mate the elements the asteroids August and November, after discussing 
the circumstances connected with the question their anniversary returns. 


Sill. xxxv., part the same cluster ring was seen Benzenberg, 
1798, the 6th December. The uncertainty concerning the convergent point prevents 


from deciding. this point were common, period forty years would give relative velocity 
about geographical miles per second. 
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Convergent Point the August Meteors. 


August Meteors. 


Place Observation and Date. 


1837. Berlin, August 10, 
‘ 


Breslaw, 
1839. Berlin, 


66 


Date. 
Mean Time, 
Philadelphia. 


66 


66 


conver- 
gence. 


913 


Apparent Apparent 
point the point 


221 
224 

11, 215 .29 
1840. Philadelphia, 57™ 

6 


con- 
vergence. 


Probable 


No. Ob- 
Error fi- 


servations. 
Probable 
Error sin- 
gle result, 
nal result. 


0°.1 


.22 


III. 


Convergent Point the November Meteors. 


1833, November, 


1834, 
66 

1835, 

1836, 

1837, 

66 

1838, 


-701 


Convergent Convergent 
Point. Point. 


333°.0 


328 
328 
330 
329 
331 
328 
326 


Observer and Station. 


Strong, Buffalo. 
Merrick, Middletown, 
66 


Olmsted, New 
Riddell, Worthington, Ohio. 


Aiken, Emmettsburg, Md. 
Thompson, Mississippi. 


324 
330 
330 
332 
326 
325 
330 
326 
330 
329 
330 
25.0 
327 
335 


Loomis, New 
West Point. 
Merrick, Amenia Academy, 


Mt. St. Mary’s Col. Md. 


Dunster, Springvail, 
Olmsted, New 
Sheffer, New York city. 
Olmsted, New Haven. 
Sheffer, New York city. 
Barnard, New York city. 
Obermeyer, Pa. 
Fitch, New Haven. 

Twining, Middleburg, Vt. 
Fitch, Gulf 


1833, only, o= 329 3 


Sill. xxvi. 330. 


xxxiii. 382, and xxxv. 370. 
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The question the periodicity, the anniversary character remarkable 
displays shooting stars, was first started 1833 and 1834, after the splendid 
spectacle November 12th that year, Professors Olmsted and 
who had had coincident ideas” the subject. Three remarkable showers 
these meteors have certainly occurred, 1799, 1832, and 1833, nearly 
the same point the ecliptic, earth’s actual orbit; and either this coinci- 
dence must accidental, there unusual aggregation these small 
bodies the plane which the earth then found, which should lead 
expect other great displays witnessed traversing the same part our 
orbit. Whether any such have occurred since 1833 point that has been 
and others this country, and recently many continental writers, 


Silliman, already quoted, vol. xxvi., 349, July, 1834. The following passage 
Hitherto have reasoned from the known laws alone the solar system; but the conclusion 
now forces itself upon every reader, that these bodies had orbit, they had also period, and 
ought again encounter the earth some future time, even have encountered times 
past, the same part its orbit—that is, the same time the year. When, therefore, the 
startling confirmation our theory springs before us, that both the meteors 1799, seen 
Humboldt Cumana, and Ellicott the vicinity the United States, and those 1832, seen 
Mocha Switzerland, and the Atlantic, appeared the same annual period with those 
1833, that is, the 12th and 13th November, (civil reckoning,) begin feel further 
doubt were 

Sill., xxvii., 335, xxviii., 305, and xxix., 383. Prof. Bache considers the meteors 
the anniversaries November 12th—13th, 1834 and 1835, presenting nothing extraordi- 
nary, either numbers direction convergent point. 

Silliman’s Journal passim, since 1833. Prof. Olmsted thinks the anniversary returns have 
continued from 1831 1838, and have since fallen off. See xxxv. 370. 

Sill. xxvii., 339. Prof. Twining considers the recurrence November 12th, 1834, 
diminished scale established, also Nov. 13th, 1838. Sill. xxxv. 369. 

Idem. xxxv., 324. Prof. Lovering disbelieves the anniversary returns the November 
period since 1833, and ascribes the convergent point the observer’s motion. 


Idem., 377, and xl. 203. Mem. Am. Phil. Soc. 
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others. The earliest notice this subject Europe was Arago, 1835, 
after the November term 1834. intimation this subject Olmsted, 
and its distinct announcement Twining early the summer 1834, are 
matters record, and have one year’s priority that Arago, for the No- 
vember meteors, and two years’ priority similar announcement (since 
happily verified) for the August period first made Quetelet, December, 
1836. The last seven anniversaries the 12th and 18th November have 
been carefully watched Philadelphia Professor Bache and others, without 
rewarding them with the display any unusual phenomenon, except, perhaps, 
that the characteristic small deflection the convergent point already de- 
scribed. New Haven, and several other stations, however, unusual 
number, and peculiar convergent point have been noticed; and Europe, 
1836, 1837, and 1838, the extraordinary phenomenon said have pre- 
sented its anniversary return. Boguslawski reports its return 1839, mo- 
derate numbers. 1840, believe, unusual number was seen. The de- 
cision the question, whether the theory the annual periodicity the No- 
vember phenomenon must considered established past experience, 
depends upon the sense which the word periodicity employed. this 
term mean the recurrence such remarkable and brilliant displays 
those 1799 and 1833, and, perhaps, 1832, clear that return since 
1833 has been witnessed. If, the contrary, restrict the term the ap- 
pearance twenty more these bodies per hour, twice the average 
number, suppose that the years inclusive, have presented such 


Annuaire, &c., 1836. Sill., already quoted. Catalogue, 

Astr. Nachr. No. 372, 180. Olbers considers the display witnessed Kliiver, Bremen, 
13th, 1838, the peculiar November phenomenon,” such occurred the 11th, 
1799, the 12th, 1832 and 1833, and since 1834 the 13th, always returning somewhat 
‘Those the 12th November, 1838, though quite numerous, rejects, not moving 
parallel paths, nor coming from the constellation Leo, was the case with those the 13th. 

Bessel states the number meteors seen November 13th, 1838, the Kénigsberg Observa- 
tory, one hundred per Nachr., 371. 

Littrow reports the number, same date, seen per hour the Vienna Observatory, 
one hundred and sixty-seven, see Annalen, &c., 1838, xvi., and ascribes the convergent point 
the observer’s motion space. 
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phenomenon the 12th 13th November, some spectators, either 
relative paths, and common tendency towards point within the anti- 
pode the observer’s true direction, there still conclusive evidence 
failure the phenomenon from 1832 1839. Whether, however, their num- 
bers directions, except 1832 and 1833, have themselves any thing re- 
markable extraordinary, which extensive anniversary observations would 
not exhibit other seasons the year besides November and August, are 
questions which difference opinion may naturally exist. portions 
earth’s heliocentric longitude which this peculiar November phenomenon, 
whether considered more less extraordinary, has occurred, are given 
Bessel the paper above quoted, with remark, that there are grounds for 
definitive conclusion either the constancy position this point the 
earth’s orbit, variation proportional the time. 


IV. 


Mean time, Paris. true do. 1800. 


1799, Nov. 114 50° 50° 


After all that has been written concerning the November meteors, there 
that the anniversary character the meteor showers 1799, 1832, 
and 1833 may have been that say, that the coincidence the 
heliocentric longitude and radius vector the three remarkable clusters that 
appeared these respective dates, with those the earth, may have 
natural consequence the motions three independent groups, having nothing 
else common their geometrical relations. such view the case, the oc- 
casional appearance extraordinary number these bodies, certain posi- 
tions the earth’s surface, the 12th 13th November, since 1833, may 
have been the result rather extraordinary assiduity searching for them, 
than any thing extraordinary the distribution these bodies the system. 
The small deflection the supposed convergent point would then re- 
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garded possible error observation, and complete compensation nor- 
mal velocities would considered having taken place, and nothing would 
remain, either their numbers directions, but promiscuous character; ex- 
cept, perhaps, probable slowness their true motions, making their relative 
tendency the same point the heavens more conspicuous. 

There another anniversary period about the tenth August which may 
termed Quetelet’s period, from the circumstance its first announcement 
that celebrated philosopher, which far better established than that Novem- 
ber, and presents phenomena more extraordinary, and more peculiar than have 
been witnessed that the latter, with the single exception the great 
numbers 1799, 1832, and 1833. August phenomenon has been wit- 
nessed more than half the anniversaries this century. The group 
bodies composing each display more extensive, and the well determined mean 
normal velocity quite too great, explained the supposition their 
true directions and velocities being promiscuous space. shall here append 
Quetelet’s table the dates remarkable showers meteors, with few ad- 
ditions, either more recent occurrence, since brought notice, Hum- 
boldt, Boguslawski, Erman, Jun., others. more extensive list has 
prepared Mr. Herrick, New Haven, chiefly from his own researches, 
which hoped will soon made public. The August and November me-- 
teors are most numerous from midnight sunrise. This circumstance has 
been noticed Prof. Olmsted,** Mr. and others, and ascribed, 
the latter, the position the observer, whose geocentric direction then 
responds most nearly with that his actual motion. 
found the meteors August 11th, 1834, most numerous before Mr. 
has noticed, with respect the meteoric abundance Dec. 6th, 1798, 
and Dec. 7th, 1838, that the display was great before after midnight. 
This would lead suppose their relative velocity, latter, great, 
have character independent the observer’s motion. has already 
been stated that the true velocity the December flock must have been 
least equal that the earth. Hence that are led conclude, from 
observation, that meteors which for other reasons are supposed have 


Schu. 1838, 324, Note.. xxxv. 
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slow true motion, give confirmation the same, appearing most abundant 
when the observer moves front the earth’s centre—a circumstance that 
does occur with meteors moving more slowly space. 


Catalogue Remarkable Appearances Shooting Stars. 


Year. August. 


November. Other Months. Year. August. November. Other Months. 
533 


1812 November 
1096 
1741 25th Nov. 
1777 June 1830 and Dec. 


SECTIONS. 


The facts presented the preceding sections suggest certain conclusions, 
more less plausible. 

The existence convergent point, opposite the observer’s direction 
motion readily explained, the known motion the observer, and the 
fact, that such point observable, shows that there compensation nor- 
mal velocities, and hence promiscuous character the true directions and 


Astr. Nos. 391, and 412. Ibid. No, 390. Prof. Forshey’s paper Mem. 
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velocities the meteors. The degree deflection single shooting stars 
from the theoretic convergent point, affords classification these meteors 
into sporadic and convergent, the former having greater normal velocity 
than the and hence, the effect the other component their relative 
velocity and direction being less manifest. difference velocities, natu- 
rally suggests further classification the orbits these bodies, according 
the cosmical theory, into very inferior asteroids, visible near their aphelion, 
and having small true velocities, and therefore conforming closely with the 
principal component their relative directions, namely, the observer’s tangential 
motion extended opposite direction. sporadic meteors contra-dis- 
tinction from the others, may then regarded asteroids, superior the con- 
vergent class, and, many instances, superior the earth. Then their true 
velocities being great, this component causes great deflection their 
relative paths, that their relation the other component overlooked. 

possible that the above classification may apply the meteors the 
12th and 13th November, seen since 1833; since the supposed deflection 
the convergent point only less, may ascribed the errors obser- 
vation. 

The convergent point the great shower 1833, which exhibited simi- 
lar deflection about 8°, was much better ascertained, since telescopes were di- 
rected towards and its height was measured with This doubt- 
less presents exception the last remark, which case must regard 
extraordinary group, cluster, flock these bodies, having common, 


small normal velocity, and according Twining’s computations, great relative 


velocity, nearly the same that the observer taken with opposite sign. 
Such cluster must then have had the other component true velocity the 
group very small, and hence its perihelion must have been near the sun. 
fact, Prof. Olmsted’s convergent point, and relative velocity, taken 
data, would give orbit coming nearly quite contact with the sun, and 
presenting the singular circumstance the curve, called with 
respect the sun, the same manner, projectiles from gunpowder, 
other forces the surface the earth. 

The groups composing the displays the same anniversary, 1799, 
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1832, and 1833, may may not have been parts the same extensive nebula, 
elliptic ring, lens, having the sun the focus the orbit each indivi- 
dual. this point are unable decide, for want knowledge the 
deflection the peculiar convergent points the groups 1799, and 
the deflection this convergent point had been known very differ- 
ent these occasions, should naturally pronounce them have been 
different and independent groups. the contrary, this deflection had 
been known common, the probability their being different portions 
the same group, ring, lens would much increased, and would 
cessary conclusion, unless admit, which think extremely improbable, 
promiscuous character their true directions and velocities, making perfect 
compensation normal velocities, and resolving the supposed deflection 
into the errors observation. fact, suppose perfectly promiscuous 
character the elements motion, such multitudes bodies, and that 
after revolving around the sun for long term, they should mere acci- 
dent exhibit the same period the year, and same portion space, three 
such brilliant displays 1799, 1832, and assign effect 
without cause. 

Isolated groups, like that December 7th, 1838, having established 
anniversary periodical character, but great normal velocity, may re- 
garded clusters these small superior asteroids, having common elliptic 
elements, for whose approximate determination other datum wanting but 
the relative velocity the group. 

The display the 10th August, witnessed only once, would lead 
conclusion similar the preceding for December 7th, 1838. But when 
consider that the same phenomenon recorded for more than half the anniver- 
saries this century, and every instance, when carefully observed, has ex- 
hibited the same true mean normal velocity and direction motion, and the 
same node, and radius vector; becomes far more worthy the consideration 
astronomers, and some law distribution the individuals composing these 
groups, and the groups themselves, required explain these remarkable 
coincidences. Here all the peculiarities periodical meteors are shown 
their greatest perfection. uniformity their relative directions indicates 


Olbers considers the character parallelism paths, the bodies composing the displays 
1799, 1832, and 1833, have been common the three displays. 


aff 
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similar uniformity the other component, namely, their true velocity and di- 
rection, which, with that the observer taken with contrary sign, gives their 
relative velocity and direction resultant; for either there must this uni- 
formity, their true velocities, compensation between the true velocities 
and directions—such will produce uniform true component length and 
position. Now, the latter circumstance extremely improbable. Its occasional 
occurrence might considered accidental; but its repetition nine hundred out 
one thousand instances one night, (the exceptions amounting the tenth 
twentieth part being readily accounted for,) indicates the prevalence 
general law, and are thence compelled suppose the true velocities and 
directions the same the successive anniversaries. this admitted, then 
these successive groups, seen yearly intervals, are moving, each instance, 
the same part the same This orbits thus established. 
will seen the sequel that there are only three independent variable 
elliptic elements meteor seen proximity with the observer. are 
the inclination the mean daily motion and the angle eccentricity the 
three remaining elements (the ascending node perihelion and epoch H,) 
being known functions the first three, and the meteors’ given position 
the system. Now have already arrived, induction, the conclusion 
that the true velocity common quantity and direction. induction 
precisely similar, but having less force account the greater number 
variables, and consequently possible combinations, compells admit 
that these three elements, and are common the successive convergent 
meteors. For though the same value quantity and direction might 
sometimes recur the principle compensation the discrepancies 
and yet the uniformity such recurrence (with only such exceptions 
are referable another law known prevail) points uniformity cause 
found only the identity (or perfect similarity) the successive com- 
binations and that the orbits the successive individuals the 
meteor group. Again, suppose, Table II., this principle similarity 
orbits established this way for the individuals composing the respective 
flocks seen Berlin and Breslaw 1837, and also for those seen Berlin 
and Konigsberg 1839. since the three dependent elements, 
and have new feature 1839, the other three elements, and must 
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must suppose compensation their discrepancies throughout the two dis- 
plays, event the more improbable the aggregate the concurrent events 
1837 and 1839 increased. events amount all five hundred 
and thirty-six these two occasions. When add these fifty-six concur- 
rent results 1840, and recollect that the number events, confirmatory 
their general character, and amounting some thousands, recorded the 
observations various stations Europe and America the years 1836— 
1840, about the 10th August, the only legitimate conclusion that these 
anniversary flocks shooting stars are moving the same part the same 
orbit, round some central body. have.already shown that this central body 
can other than the sun. there good reason for the contrary, 
led extend the same general conclusion the respective August anni- 
versaries enumerated Table V., and suppose the tenth twentieth part 
the single meteors seen those occasions which were unconformable, 
have composed the ordinary promiscuous sporadic meteors seen throughout 
the year. such case, these periodical phenomena, Prof. 
remarks, can only explained one two hypotheses—either that the 
successive displays are parts the same group cluster, with half yearly 
yearly period, that there exists the particular part the system 
which has for its radius vector 1.013, and its heliocentric longitude 
139°, without any latitude, continuous succession these bodies all 
seasons the year, moving always the same orbit, though only encoun- 
tered annually the earth. obvious that the latter supposition con- 
tinuity succession these moving bodies the same point space, and 
the same direction, requires the farther hypothesis their forming part 
conic-sectional ring, lens, having the sun its focus. this case the 
anniversary display must continue witnessed while the radius vector, and 
anomaly the node, remain the same, while their periodical fluctuations 
are less than the breadth the ring. When they exceed this breadth, the 
phenomenon ceases recur, till, the course time, the node returns the 
same anomaly and corresponding radius vector. 

The remaining remarkable showers meteors the catalogue, may 
accounted for supposing the earth, the successive dates, have encoun. 


Astr. Nachr., Nos. 385 and 390. 
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tered isolated nebule, swarms clusters these asteroids. Perhaps the 
group, ring, lens, which now furnishes the August November displays, 
may have undergone, the position its plane, and line apsides, such 
yariations embrace part these remarkable epochs. the hypothe- 
sis single cluster, with yearly half yearly period, this event would not 
improbable. the hypothesis ring, change plane, great ex- 
tent, could hardly considered probable. more natural, however, 
since the relative direction these asteroids ancient displays, unknown, 
the absence proof identity with the groups recent appearance, 
regard the ancient displays Quetelet’s catalogue isolated clusters, whose 
meeting with the earth was purely that say, was regulated 
law the distribution these single bodies, and their groups, space— 
which must always remain unknown for want data for its determination. 


THE RESPECTIVE PLAUSIBILITIES THE HYPOTHESIS SINGLE 
CLUSTER, WITH HALF YEARLY YEARLY PERIOD, AND THAT CONTI- 
RING, FOR THE PERIODICAL AND 


order judge the plausibility the theory single cluster and that 
continuous ring for the August and November asteroids, here subjoin 
the results computation based upon these respective hypotheses; using, 
connexion with them, the most plausible values and derived from 
the preceding tables. These values are not sufficiently exact furnish the 
particular elements the orbits these meteors. serve, however, 
show, specific examples, that the general conclusions already announced 
concerning the character some their elements, the perihelion distance and 
semiaxis major, for instance, have not been drawn random. The results 
would also modified the application the effect the earth’s 
bance, and the resistance its atmosphere. 
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VI. 
1833. 1840. 
Explanation the Nomenclature. 
Elongation the convergent point from the point 172 
Factor convert into parts the Gaussian constant, 0.0172021.) .06076 
Mean relative second’s velocity meteors (in parts .112 
Elliptic Elements derived from mean values the 
going portion the table. Elements. Elements. 


From this table appears that half yearly period, originally proposed 
Mr. Olmsted, yearly period since maintained Olmsted and 
Boguslawski, for the November meteors, other words, the anniversary 
return single cluster these asteroids, cannot reconciled with 
computed value their relative velocity, nor with the mean result Quetelet’s 
table these velocities, nor with Olbers’ remark concerning Boguslawski’s 
computations the relative velocity the meteors November 13th, 1836. 
Hence, notwithstanding the able arguments adduced Boguslawski, favour 
the hypothesis single cluster, with annual returns for these meteors, the 
above objection seems insurmountable, and are compelled resort one 
the two hypotheses already stated, namely, that the earth’s accidental co- 
incidence position, with remarkable clusters 1799, 1832, and 1833, and 
promiscuous character the motions and orbits the individuals composing 
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the occasional abundances seen since the 12th—13th November} 


else adopt, with Erman, that more less continuous ring lens 


with slight variations the length and position the radius vector the 
node, have exhibited the magnificent spectacles occasionally recorded, 
and other years only moderate abundance, even ordinary number. 
For the August asteroids, the supposition single cluster with half 
yearly period, gives relative velocity rather too small, and yearly period too 
great conform precisely with the average value Table I.; and period 
0.57 year affords better agreement; still the half yearly value within the 
limits the probable errors the observed mean value, and accordingly, the 
supposition single cluster with half yearly period being possible, there 
need resorting, with Prof. Erman, that continuous ring, unless 
the priort probability the latter hypothesis, other circumstances which 
have been overlooked this inquiry, tend give greater plausibility the 


theory the existence the ring, than that the cluster half yearly 
period. 


CERTAIN ANALOGIES THE SoLaR SysTEM AND SIDERIAL HEAVENS, 
TENDING CONFIRM THE PRECEDING CoNCLUSIONS. 


have already alluded certain analogies, which would lead expect 
gradual aggregation these other cosmical bodies the vicinity the sun, 
conclusion, also, authorized from the observed geometrical relations these 
asteroids, when seen observer the earth. similar law aggregation 
known prevail with respect the primary planets our system. The 
same remark applies the distribution the perihelia secondaries, 
satellites round their primaries. law distribution the perihelia 
the primary and secondary planets round their central bodies, admits very 
simple numerical for its expression. Comets, from the great eccentricity 
their orbits, afford, perhaps, closer analogy with meteors. Though the 
law distribution the perihelia comets unknown, still inspection 
the catalogue their elements shows that four fifths have their perihelia 
beneath that the earth, and six tenths beneath that Venus. 
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These circumstances, and the known fact that, the different systems, in- 
feriority size and mass generally connected with inferiority perihelion 
distance, afford double analogy for concluding that the perihelia 
these minute asteroids are gradually condensed the distance from the 
sun diminishes, although the law their aggregation space will doubtless 
remain always unknown for want data for its determination. Since countless 
millions these bodies are annually encountered the small portion planetary 
space with which the earth comes contact, are led the inference that 
the number the perihelia these bodies inferior that Venus, even 
Mercury, inconceivably great. Indeed, this would the case, these 
bodies were there scattered sparsely the regions traversed the earth. 
But the analogies have mentioned strengthen the probability that such 
rarity prevails within the limits Mercury’s, Venus’ mean distance; and 
this conclusion once arrived at, new analogy comes for its support. 
allude the extremely interesting discussion between Bessel and Encke, 
Schumacher’s Astr. Nachr., Nos. 289, 305, and 310, which the former ob- 
jects the hypothesis resisting medium, from the fact that its existence 
indicated other phenomenon nature. The reply the latter is, 


that other phenomenon nature capable its indication. Encke’s 


only found resisted while within the distance Venus. Now 
Halley’s comet never goes far within the limit which this resistance 
sensible, and Biela’s comet never approaches this limit, the perihelion distance 
the former being superior Mercury, and that the latter little 
the earth, neither these bodies can afford contradiction confir- 
mation. The planets Mercury and Venus, the one within this limit, and the 
other its border, are too dense and massive, compared with Encke’s comet, 
enable detect such resistance. with deference the opinion 
these distinguished authors that venture suggest the possibility such 
these small asteroids within the mean distance Mercury, 
may produce sensible effect resisting the progress body light 
Encke’s comet, which Sir John supposes incomparably 


Herschel’s Astronomy, Chap. 303. The author remarks, most unsubstantial 
clouds which float the highest regions our atmosphere, and seem sunset drenched 
light, and glow their whole depth actual ignition, must looked upon 
dense and massive compared with the filmy and almost spiritual texture 
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more rare than the thinnest clouds that float the upper regions the atmos- 
phere. Should future observations establish firmer basis facts 
contained the preceding tables, and thus warrant the opinion, that these small 
masses are much more closely aggregated together the vicinity the sun, 
then the theory which have proposed, and that the resisting medium will 
mutually strengthen each other. may further remarked, that should this 
theory shooting stars found explain all their known phenomena, and 
explain some portion the resistance encountered comet, answer 
would furnished some interesting inquiries, Sir Herschel 
Kis Astronomy, page 310th, note. the law density the resisting 
medium which surrounds the sun? rest motion? the latter, 
what direction move? Circularly round the sun, traversing space? 
circularly what plane?” these would answered, that the resistance 
Owing part, least, the comet’s meeting its course immense number 
these small masses, each which pursuing its own orbit conic sec- 
tion round the sun, disturbed the other planets, and the meteors its 
vicinity. the law their aggregation unknown for reasons already 
mentioned but that have reason suppose that the individual bodies retain 
their relative position configuration the general law gravity, and not 
any such law that which regulates the relative position the particles 
elastic fluid, liquid, usually understood the word medium. 
have thus discussed one feature the present theory, namely, the gradual 
ageregation these bodies approaching the sun. shall now suggest ano- 
ther, derived from the distribution matter the siderial heavens, which 
the planetary space part. This portion space continually changing, 
the solar system, was supposed Herschel, and proved since Arge- 
lander,” has proper motion space. According the opinion Laplace, 
new portions matter formerly revolving round that central body, group, 
whose sphere activity was greatest, must, consequence the motion 
our system space, continually falling within the sun’s sphere attrac- 
tion, and forming comets, asteriods, planets. only necessary extend 
the theory little farther include the small shooting stars, aerolithes, aste- 
roids. Now notice the heavens that matter not uniformly distributed, 


Astr. Nachr., No. 363. 
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but see constant tendency condensation into nebule particular 
shapes and density—into the milky way—into clusters more less 
resolvable—into rings, round, perspectively, really flattened—into plane- 
tary discs, which, when turned edgewise towards us, might present, often 
found the case, section lens. Now that which seen the im- 
mensity space, with bodies concerning whose dimensions conjecture can 
formed, may also occur miniature, with respect groups these small 
asteroids, either from common circumstances connected with their original 
projectile motion, origin, time and place first falling within the sun’s 
sphere activity, owing the sun’s proper motion space. Or, case 
uniform distribution any time particular portion the system, their 
mutual attractions, and those the other bodies the system, together with 
physical changes from variations temperature, may naturally tend pro- 
duce the gradual formation clusters, or, possibly, circular flattened 
rings lenses, either continuous interrupted, the individuals which 
continue circulate round the sun for many years almost the same planes. 
single flock cluster these bodies might extend for many thousand, or, 
possibly, hundred thousand miles, and have general resemblance, though not 
perfect uniformity their elliptic elements. have mentioned general re- 
semblance their elements. This all that could expected, for perfect 
uniformity elements would require the several bodies the group 
bound together some law fixedness relative position, like the single 
particles solid, which does not here prevail. 

The principal points this theory for which have endeavoured find 
known analogies are, 

That the perihelia the orbits these meteors are gradually aggregated 
together the distance from the sun diminishes. 

That far the greater part these bodies never reach the earth’s mean 
distance. 

That while this general law distribution prevails the planetary space, 
portions this space have, besides the average number conformable this 
law, special clusters, groups, flocks great extent, possibly composing en- 
tire rings lenses embracing the sun. 

That the individuals composing these clusters have similar elements 
elliptic motion, and continue move round the sun plane which, for 
considerable period, undergoes but little change space. 


Py, 
=> 
+ 
» 
aay 


METEORS AUGUST AND NOVEMBER. 115 


That such plane there may indefinite number these irregu- 
lar groups various mean distances from the sun; there may tendency 
the formation continuous, imperfect and interrupted ring,-the ring 
itself being conic section, probably ellipse. The ring Saturn furnishes 
such analogy secondary system, and, according and Laplace, 
most probably the zodiacal light the solar system. 

the degree plausibility these hypotheses, every one must 
judge from such analogies have been pointed out, and others which natu- 
rally suggest themselves. will readily appear that admit them the 
basis the theory shooting stars, may readily infer from them the ne- 
cessity all the phenomena which have pointed out deductions from the 
established facts and statistics meteorology. 

the general prevalence the first and second law should expect that 
great portion the shooting stars seen ordinary nights, being small 
planets asteroids, having their perihelia inferior Mercury, must, the 
time visibility, generally near their aphelia, and have small space velo- 
city, and, moving all directions, the mean relative direction must nearly 
opposite the observer’s true direction, and the actual velocity any single 
meteor resolved the plain normal the observer’s direction must small, 
and must exhibit itself small discrepancy from the mean convergent point 
for the evening. This character must prevail throughout the year, indepen- 
dent any clusters flocks which the earth may fall with its orbital 
motion. 

the same principle distribution perihelia, supposing all varieties 
eccentricity occur, some these bodies, having perihelia inferior that 
Mercury, must have their aphelia far superior the earth, and, their mean 
distance and period, must belong the class superior planets. This class 
superior asteroids great eccentricity, and other asteroids having perihelia 
superior the former, must, even with moderate eccentricities, still consi- 
dered superior planets; and have, the earth’s mean distance, true velo- 
city greater than that the earth; and moving all varieties directions, 
though the observer’s true motion space serves impress them rela- 
tive tendency opposite his own, still the velocity the asteroid the normal 
plane being very great, the deflection its relative direction from the mean 


Schumacher’s 1837, 281. 
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convergent point, namely, the antipode the observer’s true direction, 
great that its connexion therewith does not appear, and the meteor pro- 
nounced unconformable, non-convergent, sporadic. 

Again, the third and fourth laws are supposed prevail, the earth must, 
besides encountering the usual number inferior and superior asteroids, also, 
certain occasions, traverse the planes abounding flocks clusters already 
described, the time when these clusters are the nodes their orbit. Still 
these flocks groups asteroids are not necessarily seen, since they only 
become visible when, besides being near their nodes, and the plane 
their orbit, their radius vector also within few hundred miles, or, rela- 
tively the earth’s mean distance, sensibly the same that the observer. 
The coincidence point time these three separate events, with reference 
any one group cluster asteroids moderate extent, supposing these 
groups distributed either indiscriminately the system, or, according 
similar law that which prevails relative isolated asteroids, compound 
event extreme improbability. Indeed, the visibility portion such 
group only far more probable than that any isolated asteroid, the 
cubical contents the group are greater than those the Still, the 
number groups indefinitely great, the event must sometimes occur. And 
attribute our meeting with such isolated clusters the show- 
ers Quetelet’s catalogue, the only elements wanting would the dimensions 
these clusters, and estimate the annual number isolated meteors en- 
countered the earth, order estimate the frequency the distribution 
these clusters the system, compared with that the single asteroids. 
When this complex event actually occurs, (our falling with such cluster, 
the individuals which have similar, though not perfectly identical elements 
motion round the sun,) the mean velocity the group, plane normal 
the direction the observer’s motion, deflects the convergent point from the 
antipode the observer’s direction. such evening, therefore, there 
should two convergent points, the one for the asteroids the cluster proper, 
the other the same ordinary nights. convergent point for the clus- 
ter having hitherto been regarded the principal convergent point, the other, 
there any, has always been overlooked, and all the isolated asteroids have 
been termed sporadic. 


This not quite exact, but near enough general terms. 
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SEVERAL AEROLITES AND SHOOTING STARS. 


Previous the researches Brandés and Benzenberg, the prevailing opi- 
nion, with some exceptions, was that the shooting stars and fire-balls were 
atmospheric volcanic origin. whose labours, after Newton, esta- 
blished the rank comets periodical primary bodies our system, was also 
the opinion that the solar system contains myriads small bodies, moving 
round the sun conic sections. Many distinguished astronomers had main- 
tained the same opinion, and Chladni had entered into extensive discussion 
this subject. supposed that these isolated bodies pursue their paths 
orbits unknown us, till, their entrance into the earth’s atmosphere, they 
become luminous ignition, and either just penetrating the surface the at- 
mosphere, leave pursue their orbit round the sun, or, entering more deeply, 
take fire and explode, fall the earth the character aerolites. 

1775 Dr. Olbers,” lecture the museum Bremen, suggested the 
idea the lunar origin aerolites, inclining, the same time, belief 
that they were the product the earth’s The hypothesis their 
origin was thought receive confirmation from the fall shower 
aerolites Sienna, eighteen hours after eruption Vesuvius. Mr. 
had remarked that “stones the same nature, far the eye 
could judge,” had been found Mount Vesuvius. Dr. Olbers, having com- 
puted the direction and projectile force required send these fire-balls from 
Mount Vesuvius Sienna eighteen hours, and having found not greater 
than that which requisite for the up-heaving mountains, phenomenon 
known have occurred the historical period, was strongly persuaded the 

_correctness the hypothesis. 

The appearance celebrated work the chemical constituents 
these aerolites, 1802, and Brandés’ and Benzenberg’s Researches 
the distance, velocity, and orbits shooting stars, the same year, threw new 
light the subject. The former showed that the chemical constituents the. 


Zach’s Monatliche Correspondenz, vol. vii., 148. 
Philosophical Transactions for 1795. 
1802. 
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meteoric stones were the same wherever found, and different from any known 
terrestrial product. The latter work showed that shooting stars, whatever 
might the character their chemical constituents, bore close resemblance 
the fire-balls their geometrical relations, and had velocity and altitude 
great, not greater, than those the fire-balls whose paths had been deter- 
mined. researches set aside, once, the theory the atmospheric 
volcanic origin the fire-balls, since, such grounds, was impossible 
account for their chemical constituents. Accordingly, letter 
Zach, announces his theory the origin the fire-balls, and espe- 
cially the shower aerolites Sienna. had found, computation, 
that projectile force six times that gunpowder, lunar volcano, would 
suffice throw these masses beyond the sphere the moon’s activity, and 
make them satellites the earth. The aerolites might then the products 
the lunar volcanoes sent forth such direction, and with such velocity 
have their perigee within the earth’s atmosphere. view the sub- 
ject was maintained the last Laplace, and repeated length his 
Systeme Monde, published 1824. This theory would account for the 
similarity their chemical constituents, and would throw new light the 
subjects the constituents the lunar volcanoes. 

Olbers, 1803, the February number the C., again brings forward 
his theory their lunar origin, suggested, but not made prominent, 1795, 
and gives statement the projectile velocity required the moon’s surface, 
namely, about 7780 Paris feet per second, order that these bodies should 
reach the earth. Our cannon balls have velocity 1800 2000 Paris feet 
per second, stated the Memoires &c., Paris, for 1769, 
247, seq. The moon known highly volcanic, and have little 
atmosphere, hence the plausibility this supposition the requisite 
volcanic force being about four five times that gunpowder. There was 
conclusion, however, from the observations Brandés and Benzenburg, 
1798, namely, that one the meteors observed common actually moved 
upwards from the direction the earth’s surface, which could not explained 
either the theory their cosmical origin. This circumstance, 
and the slowness the motion some spent fire-balls, induced Chladni 
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waive his theory the cosmical origin meteors, and resort again that 
terrestrial origin. does not appear that much new light was thrown 
upon this subject previous the resumption corresponding observations 
and others 1823, and Quetelet and others 1824. The three the- 
ories, cosmical, selenitic, and terrestrial, had each their advocates. The first 
failed account for the upward motion meteors, not for the uniformity 
chemical constituents. The second accounted for the chemical facts, but 
failed explain the upward motion meteor, well their great relative 
velocity, computed Brandés 1798. The last accounted for the upward 
motion, but not for the relative velocity nor chemical constituents. The chemi- 
cal objection could partly removed resort the earth’s atmosphere for 
the origin motion; which would also account, though rather unsatisfactorily, 
for their upward motion, but would still inadequate explain their observed 
relative velocity.” 

late 1834, and also Benzenberg, express themselves de- 
cidedly favour the selenitic theory. 1836, however, Ol- 
bers, the original proposer the theory 1795, being firmly convinced the 
correctness Brandés’ estimate the relative velocity meteors, renounces 
his theory, and adopts the cosmical theory the only one which 
adequate explain the established facts then before the public. Arago and 
Quetelet had previously done the same. Littrow, 1838, and Bessel, 
1839, fall with the others. Professor Erman, Jun., Berlin, and Bogus- 
lawski,” Breslaw, 1839 and 1840, have extended their inquiries the 
bearing the facts known these dates upon the cosmical theory. 
Bessel’s paper, already quoted, that are indebted for the removal the 
principal ground objection the cosmical theory, namely, that the ascent 
meteors. has there shown that every instance which Brandés’ com- 
putations gave upward motion meteor may made indicate the re- 
verse, applying correction the observed points beginning and end 
the apparent path meteor not much exceeding the probable error such 


Olbers accounts for the serpentine motion meteors that approach near the earth’s 
face, partial explosions, after the manner rockets. 

paper, Schumacher’s Jahrbuch for 1837, 54. 
Nachr., 391 and 412. 
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observations. chemical objection not very weighty, for may well 

The opinion Arago contained the following extract from Quetelet:” 
des météores qui montrérent pendant nuit Aout, 1823, mais avait 
perdu vue que méme phénoméne déja présenté, lui, méme 
époque, 1799. d’un retour périodique pour ces sortes 
pouvait guére naitre reste qu’en présence faits plus 
énergiquement prononcés. fallait magnifique spectacle que déploya 
nuit Novembre, 1832, pour réveiller curiosité des savants 
pour rappeler souvenir effacé tout aussi extraordinaire 
Novembre, 1799. hasard, pourrait dire, plutot que des combi- 
naisons scientifiques, amena constater fait qui assure désormais aux étoiles 
filantes rang important dans notre systéme confirme 
plus plus, comme remarquait Arago, d’un zone composée 
millions petits corps, dont les orbites rencontrent plan vers 
nouveau monde planétaire qui commence révéler nous.” 

That Olbers translated from his paper Schumacher’s Jahrbuch for 
1837, pp. 279 and 280. Perhaps the phenomenon 1799 and 1833 has not 
been renewed. appears, nevertheless, that great multitude the small 
molecules that compose the shooting stars move round the sun orbits that 
intersect the plane the earth’s orbit, especially between the 19th and 
degree Taurus. These orbits, very close each other, and completely 
parallel, compose, were, common path for myriads, nay millions these 
very small asteroids, which, intervals nearly common, perhaps five six 
years, finish their circuit round the sun. They also seem quite une- 
qually portioned out this common path, sometimes thick swarms, some- 
times more widely separated. 1799 and 1833, and, perhaps, the 
earth passed through one these thickest swarms. 1831, 1834, and 1836, 
only isolated, though numerous meteoric asteroids were met. Perhaps there 
are many these thick swarms moving this common path; perhaps, also, 
the inhabitants the earth must wait till 1867, before they see this wonderful 
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phenomenon again all its splendour, 1799 and 1833. the interval, 
however, the highest importance that philosophers every country 
should give the most careful attention, the well known days November, 
the current appearances these periodical shooting stars, they are pro- 
perly called from those meteors which occur 
throughout the year.” 

The objections Dr. Olbers the the zodiacal light the origin 
the November meteors, ascribed Biot, but, fact, first proposed Pro- 
fessor Olmsted, and still believe maintained, are stated the and 282d 
pages the same work. Dr. Olbers pronounces impossible explain the 
motions the November meteors, whose relative velocity states from 
sixteen twenty geographical miles per second, the supposition direct 
orbit round the sun, such theory ascribes the zodiacal light. Moreover, 
the nodes the sun’s equator are not the 20th degree Taurus, but the 
20° Gemini. 

may here remark, Olbers’ statement, that the data 
Tables and III., presented Table VI., give the November meteors 
orbit inclined 121°.1 the ecliptic, other words retrograde. 

The opinion the younger Littrow,” based upon year’s observations 


these bodies, stars are most probably cosmical 
origin, shown their return stated periods the year, and parti- 
cular the heavens, both which seem depend upon the motion 
the earth. 


dates the 10th August and 12th November are properly con- 
sidered periods when richer fall shooting stars may 

“The phenomena these two dates are different from those ordinary 
nights. While the former exhibit certain regularity the place their ap- 
pearance and their directions, the latter seem wander without rule all 
parts the 

shooting stars August and November are also different nature, 
much they appear quite opposite parts the heavens, and the 
former are seen going towards that part the celestial sphere from which the 


Annalen, for 1838, xviii. 
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earth coming, while the latter seem come from part the heavens to- 
wards which the earth 

Accordingly, the universe may considered replete with bodies 
similar kind, revolving round the sun. certain portions, also, there 
tendency the formation connected systems these bodies. these 
systems seem describe paths round the sun that lie near the portions the 
earth’s orbit which passes through August and November. The pecu- 
liarities the August and November meteors above mentioned may, perhaps, 
best explained supposing the orbit the former nearly perpendicular, 
and the latter nearly parallel the orbit the earth.” 

The latter supposition Mr. Littrow cannot reconciled with the conclu- 
sions Table VI., drawn from the data Tables and which give 
high inclination for the November meteors, was also remarked Olbers. 

opinion has already been referred to. stated follows:— 
“Far more weighty grounds than those for ordinary shooting stars are 
hand, which render probable that those November have cosmical 
origin.” 

Professor Erman’s theory ring for the August and November asteroids, 
and Professor Boguslawski’s theory yearly period for the cluster the 
latter, have been already alluded to. 

The telescopic appearance the meteors the 9th and 10th August, 
1839, has been carefully described the late Mr. Mason. And the 
opinion that nice observer and zealous astronomer contained manu- 
script not yet printed, and which here offered the public, compliance 
with request the author made few weeks before his decease. 

“The nights the 9th and 10th August, 1839, are the evenings the 
alleged recurrence the August shower meteors. They fell extraordi- 
nary numbers, and very uncommon brilliancy, during both nights. have 
never seen nor heard any telescopic observations these bodies, and there- 
fore take this occasion offer own these evenings, the statement 
would too brief for separate article, and shall probably have better 


Nachr. 381, 349. sind zwar Griinde vorhanden, welche den cosmischen Ur- 


sprung der November-Sternschnuppen, selbst vorzugsweise vor den wahrschein- 
lich machen.” 
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opportunity making it. Although has relation the subject 
which was then observing, (unless suppose these bodies the rem- 
nants original nebulous structure our own system,) yet the subject 
meteors now attracting much attention Europe render the early 
publication this notice not unimportant. 

During four five evenings the vicinity August 9th, between twenty 
and thirty meteors passed the field view. About twenty these occurred 
the 9th and 10th, during which nights had the field almost constantly 
under eye, until three four o’clock the morning. Their apparent 
brightness and velocity, magnified the whole power the telescope, 
were, the average, about the same, rather less than that those seen 
the naked eye, (which latter class, avoid repetition the phrase, will call 
the ordinary meteors.) were very sensible size, more than that 
ordinary meteors the same absolute brightness. the average they 
were about half one-third the diameter Jupiter, and none were large 
that body. outline, however, was somewhat indefinite, like star 
out focus. short, such objects the planetary nebule IV. 
and 18, (which, and others that class, had been observed few even- 
ings before,) could pass field view between 30° and 40° apparent 
diameter about 0°.2 0°.3, conceive they would exhibit, every re- 
spect, all that could gathered from few these objects during their 
brief intervals transit. One only the number appeared star-like, and 
the twelfth magnitude. Their directions were various that any judgment 
their general tendency was relinquished. 

“Tt believed that these facts are not merely idly curious. are enabled 
gather from them the same information concerning the comparative remote- 
ness these meteors, that already have the relative distance 
telescopic stars those usually visible; for the chances were very great 
against the passage ordinary meteor, during either night, across the 
minute space sky actually occupied the field view. The appearance 
many the telescopic within this space proved them vastly more 
numerous: and they were proportionally fainter; because invisible the 
naked eye, and because the whole light large telescope was unable 
magnify them into equality even with those seen unassisted vision. 
Now, these two particulars, great number, and proportionate fee- 
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bleness individual consists all our knowledge what remoteness as- 
sign the telescopic fixed stars, and still farther on, the crowded hosts the 
milky way, upon the scale distance which the nearest fixed star the 
unit. The testimony even far stronger the case the telescopic meteors; 
for the proportionate minuteness their actual unmagnified velocity confirms, 
the highest degree, what seems otherwise sufficiently evident, that must 
allow them have been many times farther off than those ordinary occur- 
rence. Why may not gage the strata meteors meteoric matter, the 
time expected shower, with that kind and degree certainty which at- 
tends Sir William Herschel’s gages our sidereal system and milky way? 

Unless there reason for great difference between the absolute velocities 
the more distant and the nearer these bodies, the telescopic meteors which 
were seen the above evenings could not have been much less than eighty 
times far above the earth those seen the naked eye, which (according 
the observations Brandés and Benzenberg) probably darted most thickly 
height fifty sixty miles. This latter quantity, multiplied eighty, 
the magnifying power the telescope, indicates probable elevation 
least four thousand miles. this vast height, the atmosphere exist all, 
must state inconceivably rare, rivalling the supposed resisting me- 
dium its tenuity. will once seen that telescopic observations, the 
nature those made with the fourteen feet reflector, have peculiar bearing 
the cause the ignition meteors, and, perhaps, inquiries connected 
with the extent the earth’s atmosphere, and with the resisting medium. 
carried out with energy, many the misty theories concerning the nature and 
constitution meteors will probably melt away, and may have least the 
comfort compelling speculation the effort reinvention. nebulous 
gaseous constitution seems indicated the observations, far they 
have bearing this point. 

have seen believe the London Times) communication from Sir 
James South, the celebrated English astronomer, which, after expressing 
great gratification the recurrence the annual shower this same occa- 
sion, remarks that endeavoured bring hand telescope bear upon 
the brightest these objects, they successively flashed, but without success, 
although tolerably quick shot’ this kind observation. This the only 
attempt telescopic examination which aware.” 
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the Journal the Franklin letter addressed Mr. Espy 
published, describing singular telescopic appearance noticed while 
watching for the Ceti from the dark limb the moon, forty 
minutes past twelve, the night the 7th August, 1833, with five feet 
Dollond, day eye-piece, power 30. same event was seen Mr. William 
Riggs, with three and half feet Dollond, and also his assistant, 
Mr. Black, with the naked eye. Having observed the moon frequently for 
many years with telescope, the city Philadelphia, and never witnessed 
any thing the kind before nor since, inclined ascribe the phenome- 
non cluster small meteors. the time, supposed the bodies seen 
cinders from some neighbouring chimney. And was not till after the 
great display November 12th the same year that attention was called 
this appearance, and its date identified the occultation. The small bodies 


seen the telescope traversing the moon’s disc were semi-opake when the 


disc, and had phosphorescent appearance; their discs were not more than 
diameter. They appeared move downwards, all perfectly parallel 
directions. several them were seen traversing the moon’s disc 
The time passing through the field was, perhaps, 0°.15, nearly 
could estimated. downward motion observed the time consist- 
ent with the tendency towards the convergent point for the August meteors. 
The number seen could not have been less than fifty per minute the field 


view the telescope, which was about degree. The phenomenon lasted 


half hour least before the emersion; how long continued afterwards 
not know, farther observations were 
must not, however, forgotten that Professors Olmsted and Twining, 


who, early 1834, had ideas the subject,” were the first 


suggest the theory annual periodicity the November meteors, and re- 


vive the cosmical theory connexion therewith. their early efforts form- 


ing theory, some opinions were advanced that have since been found untena- 
ble. this class may mentioned the supposed parallax the radiant point 
the former giving for distance about two thousand two hundred miles, 
and that parallax declination the latter. This last conclusion, based 
chiefly the observations Captain Parker the Gulf Mexico, 1833, 
is, perhaps, set aside the more recent and careful observations Mr. Fitch, 


Vol. xv., 234. Erroneously printed immersion Ceti that Journal, 
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the same gulf, 1838. Another opinion Professor Olmsted, that the 
radiant body was relatively rest with respect the observer, variance 
with other known phenomena, since, according the data Section I., the 
relative velocity the separate asteroids space was not much inferior 
that the observer. Also, the radiant body itself, suppose, must given 
up, such stationary position gravitating body possible, relative 
motion being requisite give sufficient centrifugal force the body pre- 
vent from falling once the earth. Moreover, was remarked 
Professor Twining, and now generally admitted, that the radiant and con- 
vergent points are the perspective vanishing points lines nearly parallel. 
Professor Olmsted first adopted the half yearly single cluster, 
explain the anniversary phenomena 1799, 1832, and 1833. This after- 
wards relinquishes for yearly period. have shown that neither the half 
yearly nor yearly period, with single cluster, will correspond well with the 
table relative velocities, nor with that the serpentine meteor determined 
Professor Twining. reviewing Professor Olmsted’s hypothesis respect- 
ing the observer’s and radiant body’s equal velocities and parallel directions, 
Mr. Espy intimates that such coincidence not possible perihelion 
aphelion, but possible some part the orbit such body. follow- 
ing view this question, differing from both, derived from the analytical 


for the tangential directions and velocities any two bodies moving 


orbits round the 


(1) 


which 
asteroids semiaxis major, 
linear tangential velocity, 


radius vector, 


between radius vector and tangent orbit, 


Sill., vol. xxix., 378. vol. xxxi., 393. 
Journal the Franklin Institute, vol. xv., 10, note. 
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The capital letters denoting the same quantities for the earth. Now, Pro- 
fessor Olmsted supposes the velocities common, and the radii vectores are known 
common terms the order the earth’s radius divided its radius 
vector, the semiaxes majores, and must common, well the periods 
the terms the same order. Again, since and are supposed com- 
mon quantity and position, the parameters and consequent eccentricities, 
and also the planes orbit must common, that say, the two bodies 
must belong the same system, and must have the ordinary secondary rela- 
tion primary and satellite, they would immediately fall together. ap- 
pears, then, that such coincidence that which these authors refer to, not 
possible any part the orbits two bodies having respectively half yearly 
and yearly period. 

The mean angular second’s motion satellite round the earth, se- 
conds space, the distance its own radius, sin abstracting per- 
turbations and resistance medium, 


Where 
Gauss’ constant given above, 
the earth’s mass parts the sun’s, 
the satellites 
0.0000028192, 
sun’s horizontal parallax, 
mean second’s velocity geographical miles. 
have, already stated, about six geographical miles the great- 
est seconds motion which periodical satellite can have round the earth. 
Hence the necessity the cosmical theory; for cannot refer them, with 
Professor Olmsted, radiant body with yearly period, keeping itself con- 
stantly near the earth; nor can suppose them satellites the earth—nor 
projectiles from the moon—nor from the earth’s atmospheric 
scintillations; and there remains other plausible source motion but the 
sun’s attraction. 
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THE FOR COMPUTING THE ELLIPTIC 
MENTS ASTEROID FROM ITS OBSERVED RELATIVE VELOCITY AND 
RECTION. 


Having stated the general principles which this modification the cos- 
mical theory deduced from known facts, shall proceed point out the me- 
thod computation which the data Table VI. are obtained. 

For this purpose let the true motion the meteors and observer space, 
well their difference, the relative motion the meteors, referred the 
rectangular co-ordinates having their positive values respectively 
directed towards the vernal equinox, the summer solstice, and north pole 
the ecliptic, and let these motions referred respectively the sun’s mass, 
earth’s mean solar second, mean distance, and mean linear the 
units mass, time, space, and velocity. Let G., and denote respec- 
tively the earth’s centre’s true velocity, and the longitude and (latitude 
the point the ecliptic towards which the earth’s centre moving 
tangential direction. the usual formule for the transfer from rec- 
tangular polar co-ordinates, have 

the same manner have for the true tangential motion the meteors 
their orbit towards the point with the velocity 
and for their relative motion towards the point with the velocity 
sin 
Also denoting the geographical latitude, (the eccentricity the me- 
ridian being neglected,) and making (G) 365.2564 sin 
cos the siderial time, the obliquity the ecliptic, have for the 
velocity the observer’s actual rotary motion referred the same axes, 


This unit 


where the Gaussian constant given above. 
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add together the squares the three equations being the angle 
elongation the convergent point from the observer’s true direction, 
obtain 

Table VI. comes out the second quadrant both for the August and 
November meteors. Hence both signs before the radical are possible, and the 
only geometrical limit which these equations furnish, order that and 
shall positive and rational, that the true normal velocity sin 
This being necessarily the minimum the true velocities, and the 
required the condition that must rational, have for its limit 
(10) 

Marking with negative sign top the quantities that result from the use 
the lower negative sign before the radical the last have the 
following geometrical limits the values and 


(9) 


g=G 
y = 90 


and 
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These limits are derived from the principles the geometry position, and 
have reference the limits and deduced from the laws 
motion. most general interpretation the cosmical theory these as- 
teroids suppose them moving conic sections, which those 
are the only necessary limits. fact, the sporadic meteors, and the 
clusters which have known periodical character, may have for their orbits 
either the three conic sections. The case quite different for the meteors 
which appear anniversary periods, and annually exhibit the same normal 
velocity, too great ascribed the errors observation, and too uniform 
each appearance not the result identity elements. The first princi- 
ple inductive reasoning which leads not assign two causes for event 
where one sufficient, would also lead not require for series con- 
nected events the repeated exertion cause, where primitive exertion 
it, and the subsequent action known laws, are sufficient account for the 
succession. 

Now suppose that groups bodies which, yearly intervals, present 
the same combination elliptic elements, are moving non-periodical curves, 
(the parabolas hyperbolas,) must suppose that the primitive cause, what- 
ever may be, which gave the bodies our system their original projectile 
motion continually exerted afresh annually present the appearance 
just described. This quite unreasonable; and accordingly, while admit 
that the three classes conic sections are possible for the sporadic meteors, 

clusters unknown period, must restrict those anniversary oc- 
currence the class ellipses, periodical orbits, unless the observed rela- 
tive velocity Table I., combined with the convergent points Tables 
and III., should require the contrary. Now, equation the maximum 


neglecting the small discrepancies, computing for the position the ob- 
server, meteor, its distance from the observer known. Then have 


for the maximum value periodical orbit 


The values Table VI., computed from this formule, are, when mul- 
tiplied convert them into geographical miles second, respectively 
39.8 for the November meteors, 33.3 for those August, and 12.0 miles for 
those December. these values for August and November exceed the 
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greatest velocities Table VI., both observation and theory, their present 
state, require restrict the anniversary meteors elliptic orbits. Analogy, 
also, leads us, the case sporadic meteors and isolated clusters, make the 
same restriction. The value 12.0, however, for the December meteors, 
too small include all the values Table periodical orbit, unless ob- 
servation should show that, the occasion high angle deflection the 
convergent point, the value falls below the average Table The 
limits and give for elliptic periodical orbits 


The limiting value g’, adopted and Professor Erman, 


for the orbits these asteroids. reasons for the restriction are 
not, however, stated. Professor Erman, Jun., has overlooked the limits which 
have the negative sign over them, and has, therefore, too much restricted 
the limits the elliptic elements these anniversary asteroids, possible ac- 
cording the principles the geometry position. oversight pervades 
the results and conclusions throughout that interesting paper. Its effect 
particularly manifest the formule there given for computing the maximum 
motion the convergent point finite period, which makes about 0°.1 
per hour retrograde direction. Now, applying the proper limit the 
reciprocal which Professor Erman makes coefficient this motion, 


(since the limit and that ©,) may have, without any 


See passage already quoted. Astr. Nachr. 385. 


4 
(13) 
y=— 

a= 
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contradiction from the geometry position, motion the convergent point 
finite period time indefinitely great, instead There are other 
variable elements omitted Mr. Erman’s formule for computing this motion, 
which will referred the next section. remains point out the use 
the formule computing the elliptic elements from observed values 
and and the known values and These equations may 
assume the following well known forms: 


making the computations, either the formule may used 
check test the accuracy the computation. subsidiary quantities, 
and are readily obtained thus: 


the earth’s longitude 


o? 


eccentricity 
earth’s radius vector 


(15) 


39°.95 

Now the quantities and differ from and less than degree, 
and the deflection the convergent point from the plane the and or, 
other words, from the ecliptic, being southerly direction, and also south- 
erly with respect the plane and the true motion the meteor must 
southerly, and must tending towards its descending node. Also, the 
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meteor’s radius vector and heliocentric longitude being sensibly the same 
the observer’s, and within quantities the order the earth’s mean distance 
divided its semi-diameter, the same those the earth’s centre, those 
the latter may employed the computation with sufficient precision, and 
shall have, denoting the heliocentric longitude the point and 
making the angle inclination the meteor’s tangential direction its 
radius vector, reckoned the plane its orbit the order the actual 
motion, 


for northern for southern convergent point 


semiparameter 


true anomaly 
(16) eccentric do. 
Gaussian constant 0.0172021 
interval since preceding new year 
epoch for preceding new year. 


The values Table VI. were computed formule The 
numerical values the fundamental equations are here subjoined, they may 
save the labour fresh computation others who may engage similar 
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inquiries. The numbers, below the letters, refer respectively the 
group meteors 1833, November 12.734, 1840, August 9.456, and 1838, 
December 7.333. 


(17) 


THE VARIATIONS THE RELATIVE VELOCITY AND CONVERGENT 


The convergent point ordinary nights, according the observations 
Mr. Herrick and Mr. Forshey, varies with the point which opposite the ob- 
server’s true direction. And there similar tendency compensation 
the relative velocities, then the mean relative velocity shooting stars varies 
with that the observer. have already referred Professor Erman’s 
formule for this variation, and have shown that the restrictions are too great, 
from unnecessary limit the value the reciprocal Let suppose 
that the observer, his annual and rotary motion, falls with group 
these bodies having nearly the same elements, and that encounters the in- 
dividuals successive dates, &c. manifest that all the other 
elements were common, the position the plane the orbit the successive 
meteors must vary with the observer’s change position, that the elements 


A 
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cannot identical. The differences may embraced two classes, those 
which increase with the time, and those which arise from discrepancies the 
elements. Denoting the former and the latter and their joint 


for the variations and Hence, estimating the variations dy, 
and some allowance must made for the quantities dy, da, and 
arising from discrepancies the true elements the meteors seen the dates 
&c. Professor Erman’s formule, the contrary, proceed upon the pre- 
sumption &c. Now, dz, Az, &c., cannot, even the 
thickest flocks meteors, vanish entirely their aggregate effect finite in- 
terval few hours, may such preponderate over that and 
this manner the variation few hours, may come out positive, re- 
ported Professor Forshey, August 9th, 1840. Also, ordinary nights, 
convergent point found prevail, should have 


(19) 


find observation, with Mr. Fitch and Mr. Herrick, 
AX, &c. And that compensation has taken place among the true velocities 
and directions the meteors seen near each date, that the convergent point 
has corresponded, position and variations, with those the antipode the 
observer’s actual direction. 

the occasion great displays like that November, 1833, when tele- 
scopes were directed the radiant point, and its altitude was measured with 
precise measure the position this point the heavens might possibly, 
from the terms dy, and dz, which would function. not, 
however, think such precision can ever obtained. 

There another point view which the knowledge the values 


5 
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dy, and for variations and may useful, and that enabling 
estimate the probable errors any system elements for group 
cluster these meteors derived from assumed values and The 
formule for computing variations elements for change positions 
and distances orbit, geocentric and distances the heavens, 
are stated length writers the laws elliptic motion, Gauss, Littrow, 
Santini, and others. not recollect have met with similar expres- 
sions for the variations tangential directions and velocities, relative 
rections velocities, shall here point out the method employed preparing 
the requisite formule. 


obtain, after making the requisite reductions, 


Expressions equivalent those given the authors above quoted for the 
variations positions and distances, might expected from the symmetri- 
cal form the fundamental equations, from which they are derived. Also, 


towards which the true motion the asteroid directed, 
being the argument latitude, the equations 

give differentiation, substitution, and reduction, 


. 
. 
7 
=, 
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a 


Expressions which not recollect have met with before. They differ 
from the formule given Gauss, Motus, 49, and Santini, 
Astronomia, Vol. I., Cap. Prob. IX. and X., and other 
writers the theory elliptic motion, containing tangential directions and 
velocities instead orbital positions and distances, and having the bracket 
additional variable, which does not enter into the expressions for the varia- 
tions the latter class, and which here introduces new relations between the 

order obtain d/, and terms the variations only the ele- 
ments proper, must substitute the values and terms 
those the elements. From the Theorta Motus, 15, with small modifica- 
tions, have 


and from the equations 


2 


means differentiation, making, for conciseness, 


ting for tan its value tan v)) 


expressions which, substituted would, after reduction, furnish the gene- 
ral solution the problem for all relations orbit the ecliptic, 


2aag rrg 
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the present case, the asteroid being near the observer, (neglecting the 
small quantities already mentioned) near the earth’s centre, and consequently 
near its node, recollecting that 


and using the upper sign for convergent point north the ecliptic, and ob- 
serving that may neglected, since could only introduced into these 


formule making part the value dv, which, this instance, disappears, 

and calling and substituting and reducing, there result for 

the case meteoric asteroid, the following expressions the meteor’s cur- 

tate velocity and direction, terms those the three independent elements, 


tan 
More simple expressions for the variations some the elements may de- 
rived from the equations and from the expression 
(28) 
thus respectively 


(29) 


These expressions establish the principle stated Section No. that 
the independent elements may reduced three. 'They would, the data 
Tables I., and III. possessed the requisite precision warrant the pre- 
sumption that the elements Table VI. are approximations towards the real 
values, enable estimate the effect the uncertainty the assumed values 


(26) 
= 
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remark, however, that proceeding from the values Table VI. for the 
November meteors, and making and vary within limits assigned 
their probable errors Professor Twining, while the general character 
and remains the same, that say, retrograde highly inclined, and infe- 
rior, the value may approach nearly 90°, and the perihelion distance, 
This will readily inferred from the largeness the negative coefficient 
the last equation This circumstance gives the remark- 
able serpentine meteor the great November display, has been already 
stated, the character emanation from the sun’s atmosphere. How far 
such conclusion, founded this single result, may considered 
plausible, must left others decide. will merely remark, that the 
position the convergent point had been such give this value with 
small, and consequent motion direct, this would somewhat 
confirmatory the nebular hypothesis Laplace; since, one class small 
asteroids may with reason supposed have had their origin the sun’s 
atmosphere, analogy may authorize suppose similar origin for the pro- 
jectile motion the larger asteroids and planets, the gradual condensation 
the nebulous portions matter composing the system, the motion rota- 
tion being converted into orbital motion. The analogy fails, however, 


approach the value the sun’s semi-diameter, sin (16’ 


account the high inclination the orbit the meteor derived from 


same data. 


Section this paper made mention the observations Professor Locke, published 1834, 
the “Cincinnati Daily Gazette.” Those the 8th and 10th August, 1834, published the 11th 
and 12th August the same year, are worthy being reprinted from the files that paper, they 
show that, although the periodicity the August meteors was first discovered Quetelet 1836, the 
position their radiant and convergent points was first discovered, and pointed out with precision 


American, 1834, had been done the previous Professor Olmsted and others for the No- 
vember meteors. 


August 11th, 1834. 


“METEORS. 


the evening August 8th observed, the course two hours, thirty meteors shooting stars.’ 
could not have view more than one-fourth the visible heavens once, there were probably one 
hundred and twenty meteors seen that time. not mention this any thing uncommon, but 
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merely draw the attention astronomers the subject. they will mark the course remarkable 
meteors upon the fixed stars, and note the time, can obtain the parallax some identical one, and thus 
ascertain its place the regions space. observers Dayton, Oxford, Lexington, Louisville, &c., will 
join me, will devote the hours from 10, and, some cases, from 11, observations this kind. 

The following observations were made the evening the 8th:— 

25m. 30s. meteor passed from half way between Alpha and Beta Capricornus Delta 
Sagittarius. 

9h. 30m. From Beta Sagittarius Alpha Delphinus. The course this was nearly upward. 

“3. 10h. 18m. 34s. From one degree below Beta Aquarius Epsilon Sagittarius, nearly parallel 
the first. 

“4. From Eta Draco Epsilon Corona. This was brilliant meteor, leaving phos- 
phorescent train after for few seconds. These observations were noted Carey’s nine-inch globe 
1816. was surprised discover that most these meteors had such apparent motions would pro- 
duced bodies moving parallel each other straight lines. That is, they describe parts great cir- 
cles, which, produced, would all meet and cut each other two opposite points, like the meridians 
globe cutting each other the poles. They appeared move from point the north-east above the 
horizon opposite one the south-west, below the horizon. tracing the track the above ob- 
servations the globe, the radiating point pole was found near the star Algol, the constellation Per- 
seus, and the opposite, convergent point, the constellation Lupus. This was the course most 
the meteors. Others again, the 2d, had course nearly right angles these. But saw none which 
was not referrible one these two courses. The poles did not appear move with the earth, but they 
retained their places amongst the fixed stars. Are these phenomena, suggested Professor Olmsted, 
indeed celestial their origin, and independent the earth’s rotation 

&c. 
“JOHN 


“METEORS, No, Aug. 12th.) 


the 8th have continued observations the 9th and 10th. The results are follow 

the 9th many other meteors were seen, but not noted. common point radiation con- 
vergence was ascertained. 

Ist Obs. meteor passed above, and very near Beta Libra, and thence ob. 
liquely downward, below and near Gamma the same. 

Obs. 9h. 14m. 20s. From Antinous Sagittarius, downward the eastern edge 
the milky way. 

Obs. 9h. 18m. 29s. From Beta Aquarius Psi Capricornus. 

Obs. 9h. 26m. From Zeta Serpentarius Sigma the same. Course downwards along the 
western edge the milky way. The course all these, well that all others observed this even- 
ing, was towards one common point the constellation Ara. This point was south about eighteen de- 


west, and fifteen degrees below the horizon. “JOHN LOCKE.” 
* * * * * * * * * * 
ERRATA. 


Page 102, Table heading the second and third columns, for read 
Page 93, line 12th, for read September,” 
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ARTICLE 


Astronomical Observations made Hudson Observatory, Latitude 41° 14’ 40’ 
North, and 5h. 25m. 45s. West. Elias Loomis, Professor 
Mathematics and Natural Philosophy Western Reserve College. Read 
April and 16th, 1841. 


THE instruments the observatory and the mode using them have re- 
mained unchanged since former paper was communicated the Society, 
and the objects observed have been generally the same. The clock has been 
once stopped. former communication remarked that the pendulum 
appeared over-compensated. opinion was confirmed subsequent 
observations, and the January, 1840, 6.2 ounces mercury were 
taken from the cistern, leaving the column 6.12 inches height. Since 
time the clock has been constantly running, and its rate has been tolerably 
satisfactory. 


During the past season have observed nine culminations The 
observations were made alternately direct, and, reflexion from mercury, 
generally dozen each culmination. The three microscopes were invariably 
read each the observations were reduced the meridian the 
method, and corrected for refraction Bessel’s tables. errors 
the microscopes were found follow: 


North Polar Distance. Meau. 
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The following are the results the observations: 


Lower culmination Polaris, June 1840, 41° 14’ 


13, 
15, 
16, 
18, 
19, 


The result last year’s observations Polaris was 41° 14’ The 
places Polaris were taken from the Nautical Almanac, and the above results 
are both affected the error the tables, but with opposite signs, the lat- 
ter result was derived from upper, and the former from lower culminations. 
The mean the two 41° 14’ the value which present employ. 


II. OBsERVED TRANSITS THE Moon AND CULMINATING STARS 
Hupson OBSERVATORY. 


The following list supplemental that given pages 49, 50. The 
observations are all reduced the central wire. When the object observed 
all the wires, the reduction equal 0°.112 secant the declination, 
which correction readily taken from table, and sensibly constant for all 
the following stars. When object not observed all the wires, each ob- 
servation separately reduced the central wire. For star, this reduction 
equal the equatorial interval multiplied the secant the declination. 
For the moon this factor computed the formula 

Where the moon’s horizontal parallax. 
latitude the place. 
moon’s true declination. 
moon’s hourly motion right ascension, expressed seconds 
time. 


. 


Two imperfect transits the moon contained former paper, namely, 
Nos. and 35, were incorrectly reduced. The seconds should read, instead 
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41°.39 
.70 .96 
No. Date Meridian Transit. |Clock’s Rate.|| No. Date. Meridien Transit. Rate. 
Ss. Ss. 
1839. 1839. 


Limb somewhat deficient. 
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Star. 


Geminorum 
Moon 
Cancri 
Leonis 
Leonis 
Moon 
Leonis 
Leonis 
Leonis 
Moon 
Virginis 
Virginis 
Moon 
Virginis 
Scorpii 
Scorpii 
Scorpii 
Moon 


Leonis 


Date. 
1840. 
July 


Moon 
Leonis 
Moon 
Virginis 
Virginis 
Virginis 
Virginis 
Moon 
Virginis 
Virginis 
Moon 
Moon 
Ophiuchi 
Ophiuchi 
Leonis 
Moon 
Virginis 
Moon 
Virginis 
Moon 
Libre 
Libre 
Libre 
Moon 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Moon 


No. 
Meridian Transit. |Clock’s Rate. 
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.38 
4.50 
12.0 
10.80 
12.14 
.94 
37.50 
.64 
.16 
.68 
.32 
.42 
.56 
.22 
.72 
.50 
.58 
.44 
.80 
.08 
.18 
.96 
.92 
.66 
.48 
.94 
.06 
.39 
.84 
.84 
.24 
.40 
.24 
.44 
.96 
.06 
.35 
.46 
.62 
.86 
.86 
.94 
.60 
.96 


— 0.53 


—0 .60 


0.95 


—1.10 


—1.19 


No. Date. 
July 
100 


Star. 


Scorpii 
Scorpii 
Scorpii 
Moon 
Ophiuchi 
Sagittarii 
Sagittarii 
Moon 
Sagittarii 
Sagittarii 
Moon 
Capricorni 
Capricorni 
Moon 
Aquarii 
Moon 
Libre 
Libre 
Moon 
Moon 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Moon 
Ophiuchi 
Ophiuchi 
Moon 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Moon 
Sagittarii 
Sagittarii 
Capricorni 
Moon 
Aquarii 
Capricorni 
Aquarii 
Moon 
Aquarii 
Aquarii 
Aquarii 
Moon 
Piscium 
Piscium 
Moon 
Arietis 
Tauri 


Wire 


Meridian Transit. Rate. 


25™ 


.48 
.48 

.08 
.76 

.46 
.24 
.46 
.86 
.36 

.56 
.70 
.04 

.46 
.72 
.98 
.08 
.32 
.22 
.66 
.60 
.20 

.47 

.12 

.90 
.98 
.10 
.94 

.12 
.78 
.06 

.80 
.78 

.86 

.28 
.96 


— 1.20 


1.48 


« 
0.88 
] 
| ] 
1.32 
—1.15 
0.80 


Limb somewhat deficient. 
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No. Date. Star. Wires Meridian Transit. Rate.|| No. Date. Star. Meridian Transit. Rate. 
S. 
1840. 1840. 
Aquarii |22 4.12 Aquarii |22 7.42 
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| 
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III. OccULTATIONS FIXED Stars Hupson OBSERVATORY. 


1840. 


IV. Comet 1840. 


the 14th March, 1840, received letter from Mr. Walker, con- 
taining the elements two comets recently discovered the Berlin Observa- 
tory Mr. Galle, accompanied intimation that one them might 
still visible. computed ephemeris, and the first succeed- 
ing pleasant evening, the 18th, readily found nearly the place expected. 
observed afterwards, the 19th, 21st, and 25th March, as, also, the 
and April. After this there was clear evening until the 7th, when 
searched for itin vain. The atmosphere was quite transparent, and there 
was nothing interfere with observations but the moon, now five days old. 
did not search for afterwards. When first discovered, the comet was faint, 
but brightest the central parts, resembling small nebula, nearly circular, 
and about one minute diameter; but its margin was exceedingly ill-defined. 
the 19th the nucleus was remarked somewhat eccentric, and the 
lower side the comet, seen inverting telescope. remarkable 
change the comet’s appearance was subsequently observed, except that its 
brightness diminished somewhat more rapidly than had been anticipated. 
would not bear illumined field, could make use the spider-line 
micrometer, and was compelled confine myself more inconvenient and 
less satisfactory mode observing. For right ascension, brought the comet 
into the middle the field the equatorial, and counted the seconds elapsed 
between its egress from the field and that some neighbouring star. This 
process was repeated six eight times. declination, again brought the 


f 
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comet into the middle the field, and, rapidly turning the screw the de- 
clination circle, brought the margin the field. graduation, which 
was then read off. performed the same operation with the star 
comparison, and repeated the process several times. observations occu- 
pied nearly the whole the evening that the comet could conveniently ob- 
served. thus obtained right ascension and declination between 
the comet and known stars. The following table exhibits summary the 
observations. The place Arietis from the Nautical Almanac; Arietis 
from Pond’s Catalogue 1112 Stars; and and from the Astro- 
nomical Society’s Catalogue. 


Apparent Places the Comet minus Star. 
iderial Time 
1840. Hudson. Dec Obs. Dec. Obs. 


From these data obtain the apparent places the comet affected 
parallax, and the difference refraction the comet and stars comparison. 
the following table these corrections are applied, and the times reduced 
Berlin Observatory, adding 22°.3 for difference longitude. 


1840. Berlin Mean Time. Comet’s Comet’s Dec. 


4 
{ 
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Continuation Mr. Loomis’ Paper. Read April 16, 1841. 


desirous determining the comet’s orbit with the greatest possible 
accuracy, sought for collection European observations. For such 
have obtained indebted the kindness Mr. Walker. They em- 
brace thirty-four observations Hamburg, from January 29th March 24th, 
which are published abridged form the Society’s proceedings, Vol. 
275; twenty-six observations Bonn, from February March 19th, 
given connexion with Kyseus’ Ephemeris, the Astronomiche Nachrich- 
ten, No. 399; and twelve observations Berlin, from January 25th Feb- 
ruary These, together with own, make seventy-eight observations, 
and are all which have been able obtain. comparing the observations 
availed myself Kyseus’ Ephemeris, which was found represent the 
comet’s course tolerably well. Hamburg observations are given more 
fully the Astronomische Nachrichten, Nos. 402 and 405. The comet’s place 
for February 4th, 17" does not accord with the other observations, and 
have therefore rejected it, presuming must contain some error, and have em- 
ployed the mean the remaining observations for the same evening. The 
declination for March Ist also obviously erroneous, and have rejected 
entirely. The Hamburg places are called apparent, which understand 
that they are corrected for refraction merely. have computed the correction 
for parallax, and applied each observation. Berlin observations were 
supposed have been already corrected for parallax. The following table 
exhibits the corrections Ephemeris each the observations: 


“ay 2 
4 
>) 


Jan. 


Feb. 


Hamburg 
Berlin 
Hamburg 
Berlin 
Hamburg 
Berlin 
Hamburg 
Bonn 
Hamburg 
Bonn 
Hamburg 
Bonn 
Berlin 
Hamburg 
Berlin 
Hamburg 
Bonn 
Hamburg 
Bonn 
Hamburg 
Bonn 
Hamburg 
Bonn 
Berlin 
Berlin 
Hamburg 
Berlin 
Hamburg 
Bonn 
Hamburg 
Bonn 
Hamburg 
Bonn 
Hamburg 
Bonn 
Hamburg 
Bonn 
Bonn 
Bonn 


oe 
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one + 


wo 
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Bonn 

Bonn 30.4 

Hudson 


Dec. 


— 


O 


— 
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The preceding observations have divided into six groups, and taken the 
average all the corrections. may regarded the mean error the 
ephemeris for the middle date each group, and applying this correction 
the ephemeris with opposite sign, obtain the comet’s true places. The 


3.7 

6.6! 

Zi — 

26 
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Hudson observations right ascension accord with each other quite well 
the European observations; the declinations seem entitled very little 
weight. The results are shown the following table. 


Corrections Ephemeris.| Comet’s Places Ephemeris. 
Berlin Mean 


Time. 


Corrected Places freed from Aberration. 


important know the probable error the preceding results. 
regard the corrections each group observed values the same quantity, 
obtain the probable error the mean the formula 

These errors are exhibited below, those right ascension being each 
multiplied the cosine the corresponding declination. The last co- 
lumn represents the probable error the entire observation, being equal 


A.R. Dec. Total Error. 


The supposition that the correction the Ephemeris remains constant 
throughout the entire period embraced one group incorrect, and 
should obtain more satisfactory result knew the proper correction the 
Ephemeris for the date each observation. As, however, the above correc- 
tions follow obvious law, impossible obtain, very satisfactorily, the 
correction for each date interpolation. have therefore contented myself 
with the above numbers, and conclude that orbit can found, whose 
errors are confined within these limits, nothing more can reasonably de- 
manded. The preceding right ascensions and declinations were converted into 
longitudes and latitudes employing the apparent cbliquity the 


| 
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and the longitudes were referred the mean equinox January 1840, 
applying the precession and nutation. 


The perturbations remained computed. this operation followed 


the method Bessel for the comet 1807. employed intervals eighteen 


days, the middle days the several intervals being February 9th, February 
27th, and March 16th. The values and for their dates, being the 
united effects the planets Mercury, Venus, Mars, Jupiter, Saturn, 
and Uranus, expressed ten thousand millionth parts unit, are follow: 


February 115342 39226 64303 
27, 81595 61489 36573 
March 104112 76746 25572 
From these are deduced 
Al. 
February 22805 132129 31608 
27, 44625 98296 11076 


Hence were computed the variations the elements the comet’s orbit for 
each interval eighteen days, and from them the total amount variation 
from January 31st March 25th. perturbations longitude and lati- 
tude were thence deduced for January February 18th, March 7th, and 
March 25th, from which were obtained, interpolation, the perturbations for 
intermediate dates. The following the result: 


Longitude. Latitude. 

January 31, 0’.0 
23, —1.9 

March 
12, 

24, 


Applying these corrections with opposite sign the comet’s observed places, 
obtain the places such they would have been observed had not been 
for the disturbing action the planets. following table exhibits the 
comet’s corrected places, together with those the earth for the same times, 
from the Nautical Almanac. 


: 
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Berlin Mean Longitude. Latitude. Longitude. Latitude. Log Radius 


The longitudes are referred the mean equinox January 
suming approximate elements, the preceding places furnished 
twelve equations condition, from which were deduced the following parabo- 
lic elements, the method minimum squares: 

Perihelion passage, Berlin mean time, March 12. 981921. 
ascending node, 236 39.3 


Log. perihelion distance, 0.0870185. 


The errors this orbit are follow, the errors longitude being multi- 
plied the cosine the corresponding latitude: 


Longitude. Latitude. 

February 12, 

March 

24, +1.1 


These errors certainly are not very great, yet they exceed what has already 
been assigned the limit the probable error the observations. is, then, 
probable that the orbit was not parabola, especially the errors follow 
obvious law, the extremes being positive, and the middle ones generally nega- 
tive. remains vary the other element, namely, the This 
was done means the following equations condition, computed the 
formule Gauss and Bessel, which the variations the elements were 


0.0002 


0.001 


_ 
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The first six the following equations are dependent upon the longitudes, 
and are severally multiplied the cosine the corresponding latitude. 


E=— 3.118 32.375 7.202 0.600 


From these equations obtained the following elliptic elements: 


Perihelion passage, Berlin mean time, March 13. 158768. 

Semi-axis major, 180.383 

Periodic time, 2422.6 years. 


The errors this orbit are follow: 


Longitude. Latitude. Total Error. 


The total error four the observations less than the limit probable 
error before determined, and that the other two greater. The excess and 
defect are nearly equal. the whole, then, the accordance highly satis- 
factory. sum the squares the errors the elliptic orbit 34.62; 
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the parabolic, 117,85. There seems, then, room for hesitation the choice 
between the two orbits. much regretted that observations could not 
have been made for longer time after the perihelion passage. They would 
have served determine, with greater accuracy, the eccentricity the orbit, 
element which must now admitted liable considerable uncer- 
tainty. 


ERRATA 


Page 44, line 22, for pin” read pier.” 
45, 10, for read divisions.” 
45, 21, for read 
45, 31, for pin” read 
50, 44, first column, for read 


Page 102, line 24, for Aug. 18” read Aug. 19.” 
103, 105, 107, 109, 111, running title, for read dip.” 
106, line 11, for read 
106, line 12, for read Hamden.” 


Errata Loomis’ Storm VII. 


Page 125, line 10, for read 
125, 19, for Register” read 
127, 46, for Casinovia” read 
127, 47, for Genornem”’ read 
130, 11, for “nich” read 
141, for read ship.” 
145, 31, for Rendues”’ read Reudus.” 
146, 25, for read appearance.” 
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ARTICLE XI. 


Expansion +h). Pike Powers, the University Virginia. 
Read 1841. 


FUNCTION may regarded the general expression series num- 
bers which vary according some given law; the place number the 
term being denoted and its value The series may always 
represented wholly part curve whose ordinates correspond the 
different values and its abscissas those 

any function certain values may always assigned between which 
the difference any two consecutive values will not greater 
than the difference the corresponding values 

The only functions which the writer can conceive not subject the 
preceding remark are, Such undergo, incessantly, abrupt changes from 
increase decrease, the reverse: Those which, while they vary the 
same sense through finite interval, yet undergo always infinite change for 
finite change seems obvious, however, that such functions can 
analytically expressed, they cannot admit Taylor’s theorem. (See note.) 

Supposing confined within the limits referred above, have 


like manner may write 


Pr 
| 
avy 
q 


their values, should get easily the common development h). 
But let suppose that infinite, that is, that approaches 
increases without limit according law depending upon the form 
the function. 
Whatever this law may be, functions vanishing with admit infi- 
nite diversity form, seems obvious that there must some one such 


that shall increase with the same rate h), being 


finite. may write, then, 


the powers admit every shade magnitude, and diminish towards 
with every possible degree rapidity, appears evident that for very small 
small values similar reasoning have 

Putting for may write (1) under the form 
Q", 


(2) 
which differs only the term from the development assumed Poisson. 
The equation 


| 


which derived from (1) simple transformation, taking the place 
and consequently vanishing with sufficient establish all 
the rules differentiation. 

Observing that the preceding investigation was confined within certain 


limits, while remained arbitrary, may replace number within 


the limits supposed, and which denotes the variable difference be- 
tween the general and special values Equation (2) will then become 
where &c., denote the values &c., when and the 
Differentiating successively, and denoting the differential coefficients 


may suppose that each term these equations the only one which con- 
tains the power peculiar it, for there were several terms contain- 
ing the same power they might united into one. 
Observing, now, that the exponents &c., are each greater than unity, 
and are arranged ascending order, make and suppose 


&c., remain finite, the first equations (3) becomes 
result already established, and implied the process differentiating. 
With regard the equation must have 


every term the member antecedent will vanish, and 


2 
does not vanish, must either finite infinite. But, since 


See Mr. Bonnycastle’s paper, pages 245, 246, Vol. VII. these Transactions. 
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cessary give this term its proper place the series order get the same 
result which will furnish. the term will infinite, and 
cannot cancelled any the terms antecedent M”, since they all con- 
tain powers different from the first; nor any term M”, since 
that term would then contain the same power with the first, which 
contrary the arrangement the series. must have, then, 
Therefore the terms after the first vanish, since 
cannot remain finite for the same reason the preceding case,—and 


have 


the same way can show that 


any value between the supposed limits, the results obtained are 
evidently general, and will give all the terms the series until reach co- 
efficient which becomes infinite for and then the remainder the ex- 


pansion must supplied some other way. Using the notation Lagrange, 
have generally, therefore, 


Equation (2) also becomes 


The limits within which the value the last term found may deter- 
mined the method Lagrange, and the development will 
The reader will find summary view this method the subjoined note, 
furnishing itself exact though indirect solution the problem. 


NOTE. 


The validity the reasoning used the foregoing demonstration, show the existence 
finite form all cases where confined certain limits, will perhaps appear more 
evident from the following remarks, 

Postulate are functions which, throughout their whole range values, change in- 
cessantly from increase decrease varies, and that quantities infinitely greater than the 
change possible give the graphic representation such functions, much 
less their analytical expression. line continually returning upon itself thus, spiral 
whose coils are compressed into almost absolute contact, would approximative expression 
them. conclude, then, that any function values and may assigned 
differing finite quantity and such that from nh), shall constantly in- 
crease constantly decrease. 

Postulate There are functions which, while they undergo constant increase decrease 
through finite intervals value, yet always receive infinite change for finite change 
And here again appeal observation, and the apparent impossibility exhibiting such func- 
tions either geometric algebraic form. 


Theorem Now suppose that approaches infinity approaches for all 


values Then the following ratios, 


will all infinitely great when infinitely small. 

Let taken great that shall finite, and let such that constantly increases 
constantly decreases from The numerators the preceding ratios will 
all the same sign; their sum obviously nh) and denote the least these 

But this result impossible postulate Hence any function there must some values 
such that 


From which readily derive 


vanishing with 

may not amiss observe that when the existence the differential coefficients finite form 
admitted, this method furnishes all cases exact and simple mode exhibiting the true 
value +h). This fact has been most singularly overlooked. 
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Cauchy apparently, and Morgan confessedly, have made Lagrange’s method the basis 
their demonstrations Taylor’s theorem. will now exhibit the method Lagrange, after 
premising that the equation 

will readily establish the following well known theorem. 

Theorem When positive, and vary the same sense, and when negative, 
negative the same time with when positive. 

Let suppose that for and and for all intermediate values, 
are all finite and continuous, and let replace admitting all values from 

Now let and the greatest and least values h): then 

Hence the primitives these expressions taken with regard and vanish with will 
likewise positive. ‘Theorem (2). 
Next let and the greatest and least values then 
taking the primitives before, have 


and taking them again, have 
3 
continuing this process, shall finally get 


n 


and representing the greatest and least values h). 


intermediate between and such that 


. Bo) 


where This precisely the expression obtained Cauchy. general, since 
any value subject the conditions stated, and gives always the exact value 


will always finally 


when and are such that shall finite, since 


converge, 


q 
q 


With regard the negative values shall have, theorem (2), 
and the reasoning continued before will lead similar result. 
may observed, conclusion, that the integrations effected above are perfectly allowable, 
since the equation 


sufficient for all purposes differentiation and integration. And immaterial whether any 


other primitives than those obtained exist, since are not seeking the only expansion h), 


but one true expansion it. (See Calc. des Fonctions, 9me.) 


¢ 
q 
q 
= 
; 
Wee, 
- 
Jad 
4 
7 
q 
7 
ANS 


f 


+ 
i 


air. 


T.Sind 


N.S} 


Mastodon 


stone 


t 
q 
v 
4 


a 


— 

- 


if 
= 
1% 
= 
: 


— 
3 


i 
; 
4 


- 
~. 
« 
| 
if 
7 
{ 


~ 


ARTICLE 


Description New Fresh Water and Land Shells. Isaac Lea. Read 
Jan. 15, 1841. 


describing the genus Melania, says that they are nearly all exotic. 
fact, does not mention single species inhabiting the rivers Europe. 
the United States, find great number distributed over wide geogra- 
phical range, from the Columbia River the St. Lawrence. Separating Mr. 
Say’s genus Anculosa from Melania, have remaining, described him 
and other Zoologists, about sixty species, which, with the fifty-seven now, pro- 
posed, will make the large number about one hundred and seventeen species 
known inhabit the waters the United States. The waters Tennessee 
seem particularly productive the different forms this genus, and have 
doubt that many new ones will added the catalogue, have nume- 
rous ardent and industrious naturalists labouring the field investigation. 

The greater part the species which now propose, will observed, 
were collected Dr. Troost, who, his Geological Survey the state 
nessee during several years, gave attention enough its Natural History, 
enable add largely the Mollusca already known. Mr. Edgar 
and Dr. Currey, assistant geologists that survey, have also obliged 
the use their specimens. 

the indigenous and exotic species the genus Melania now known are 
numerous, propose divide them into sections, comprising— 


The Smooth. The Sulcate. The Granulate. 
The Plicate. The Striate. The Cancellate. 
The Carinate. The Tuberculate. The Spinose. 
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164 DESCRIPTION 


Section 


levi, fusiformi, spird brevi, suturis valdé anfrac- 
tibus quinis, convexis; inferné angulatd, vel vel 


Shell smooth, fusiform, rather thick, horn-colour; spire short, pointed the apex; sutures deeply 
impressed; whorls five, convex; aperture large, angular base, ovate, white purple. 


Hab. Ohio River, near Marietta. Dr. Hildreth. 
Cabinet, and Cabinets Dr. Hildreth and Nicklin. 
Diam. .25, Length .37 inch. 


Remarks.—The aperture this little species nearly two-thirds the length 
the shell. outline allied fusiformis herein described. may 
distinguished the sutures being more impressed, and the base being 
more angular. One the specimens purple the columella, and the 
base. dedicate Dr. Hildreth, whose kindness owe several speci- 
mens. 


MELANIA CASTANEA. Plate 5., Fig. 


Testa levi, claveformi, subtenui, spird elevald, prope apicem suturis 
anfractibus octonis, aperturd parvd, purpured. 


Shell smooth, club-shaped, rather thin, dark brown; spire elevated, carinate towards the sutures 
small; whorls eight, somewhat convex aperture small, elliptical, purple. 


Hab. Maury County, Tenn. Thos. Dutton. 
Cabinet, and Cabinet Dutton. 
Diam. .25, Length .67 inch. 


Remarks.—This species remarkable for its club-shaped form. differs 
from the claveformis herein described, having less pointed apex, being 
smaller species, and being darker colour. The first three four 
whorls are carinate, and disposed also striate and plicate. The aperture 
about one-third the length the shell. The three individuals before 
are entirely purple inside, and this gives very dark appearance the shell. 
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Plate 5., Fig. 
levi, obtuso-conicd, subtenui, nitidd, luteold prope apicem suturis 
linearibus anfractibus septenis, subconvexis sub-grandi, angulatd, 


Shell smooth, obtusely conical, rather thin, shining, yellowish; spire rather short, carinate towards the 
sutures linear; whorls seven, rather convex; aperture rather large, elliptical, angular base, 
whitish. 


Hab. Alabama River Claiborne. Judge Tait. 
Cabinet. 

Diam. .25, Length .55 inch. 

Remarks.—With the herein described, came two specimens 
this species, which differs from the the elevation the spire, and 
the form and size the aperture. the most perfect specimen, the columella 
and base are purplish: aperture more than one-third the length the 
shell. upper whorls are slightly carinate their lower portion. 


Plate 5., Fig. 


impressis; anfractibus novenis, convexiusculis parvd, ellipticd, 


Shell smooth, acutely conical, rather thick, shining, horn-coloured; spire elevated, towards the apex 
sutures impressed whorls nine, rather aperture small, elliptical, whitish. 

Hab. Richmond, Indiana; Duck Creek, near Cincinnati; and Miami, 
Ohio. Lea. Little Miami, Dr. Warder. 

Cabinet, and Cabinets Lea, Nicklin, and Dr. Warder. 
Diam. .30, Length .87 inch. 


Remarks.—This finely-formed, graceful species, with indistinct 
carina the lower part the whorls, near the apex. aperture nearly 


one-third the length the shell. name after Professor Kirtland, Poland, 
Ohio. 


Plate 5., Fig. 


levi, conoided, subtenui, spird apicem suturis impressis 


be 
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Shell smooth, conical, rather thin, shining, horn-colour; spire truncate; carinate towards the 
sutures impressed whorls rather aperture small, elliptical, subangular base, whitish. 


Hab. Alabama River, Claiborne. Judge Tait. 
Cabinet, and Cabinet Nicklin. 


Diam. .25, Length .80 inch. 


Remarks.—Several years previously the death friend, Judge Tait, 
sent number this species, which form resembles 
described herein. Most them are without bands; some, however, are finely 
banded, and all are mutilated the apex. dedicate this species 
lamented friend, whose kindness owe many beautiful and interesting 
objects the natural history and geology Alabama. 


MELANIA Plate 5., Fig. 


levi, conoided, subtenui, corned; spird suturis anfractibus septenis, 


Shell smooth, conical, rather thin, horn-colour; spire rather elevated; sutures linear; whorls seven, 
somewhat aperture elliptical, small, subangular the base, whitish. 


Hab. Tenn. Dr. Troost. 

Cabinet, and Cabinets Dr. Troost and Nicklin. 

Diam. .30, Length .75 inch. 
Remarks.—This rather small species, somewhat like Say 


but seems differ, having more elevated spire, and smaller aper- 
ture. The aperture rather more than one-third the length the shell. 


MELANIA EBENUM. Plate 5., Fig. 


Shell smooth, obtusely conical, thick, black; spire obtuse; sutures small; whorls somewhat convex; aper- 
ture rather large, ovate, subangular base, within purplish. 


Hab. Robinson County, Tenn. Dr. Currey. 
Cabinet, and Cabinet Dr. Currey. 


Diam. .30, Length .47 inch. 


| 


NEW FRESH WATER AND LAND SHELLS. 167 


Remarks.—A very dark-coloured and rather robust species. resembles 
herein described, but differs having the whorls rather more 
convex, and the outer lip being more curved. All the specimens received 
had the apex eroded. whorls therefore not ascertained. 
aperture more than one-third the length the shell. usually purplish 


the whole the inside the aperture. Some specimens are, however, 
bluish. 


Plate 5., Fig. 
levi, turritd, subtenui, suturis impressis; anfractibus con- 


vexis, superioribus carinatis; inferné subangulatd, intus 
Shell smooth, turreted, rather thin, shining, dark-red; spire elevated; sutures impressed; whorls convex, 
towards the apex carinate; aperture small, elliptical, subangular below, within purplish. 
Hab. Mamma’s Creek, Tenn. Edgar. 
Cabinet, and Cabinet Mr. Edgar. 
Diam. .30, Length .85 inch. 


Remarks.—In form this species resembles teres herein described. dif- 
fers the colour being red, and being carinate the superior whorls. 
The most perfect specimen possession has the few first whorls broken. 
should suppose perfect one would have eight whorls, and the aperture 
one-fourth the length the shell. 


MELANIA FUSIFORMIS. Plate 5., Fig. 


levi, fusiformi, luted, spird brevi; suturis anfractibus senis, 


Shell smooth, fusiform, rather thin, yellow, pointed the spire short; sutures linear; whorls six, the 
last being large and inflated; aperture ovately elongated, whitish. 
Hab. Tennesee. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .27, Length .50 inch. 


Remarks.—This very remarkable species regard its form, resembling 
does the young some species Columbella. The aperture about 
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two-thirds the length the shell, and somewhat angular base, above 
turns inward. One six individuals before has two rather broad bands. 
the superior whorls may observed indistinct stria. 


MELANIA 5., Fig. 10. 


Testa levi, claveformi, subtenui, castaneo-fuscd, spird suturis anfracti- 
bus octonis, productd, pallido-purpured. 


Shell smooth, club-shaped, rather thin, chestnut brown, shining; spire acute; sutures somewhat impressed 
whorls eight, convex; aperture elongated, light purple. 


Hab. Ocoee District, Tenn. Dr. Troost. 
Clinch River, Tenn. Dr. Warder. 
Cabinet, and Cabinets Dr. Troost, Dr. Warder, and Nicklin. 
Diam. .27, Length .67 inch. 


Remarks.—The aperture about one-third the length the shell. 
colour differs from most species. 


Plate 5., Fig. 11. 


parvd, 


Shell smooth, club-shaped, rather thin, spire acute; sutures whorls eight, con- 
vex; aperture small, ovate, whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. 
Diam. Length .75 inch. 


Remarks.—This resembles the clavata form, but rather more robust. 
differs colour. The aperture rather more than one-third the length 
the shell. 


Plate 5., Fig. 12. 


subproductd, intus purpured. 
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Shell smooth, subfusiform, somewhat solid, horn-coloured; spire sutures whorls some- 
what convex; aperture somewhat elongated, within purple. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .32, Length .82 inch. 


however more elevated the spire. purplish within, but white towards 
the margin the lip. 


Plate 5., Fig. 13. 


levi, conoided, subcrassd, obtusd, apud apicem-lineis suturis 


Shell smooth, conical, somewhat thick, dark spire obtuse, toward the apex lined; sutures 
impressed whorls somewhat convex: aperture small, ovate, bluish. 
Hab. Ocoee District, Tenn. Dr. Troost. 


Cabinet, and Cabinet Dr. 
Diam. .32, Length .92 inch. 


Remarks.—Five specimens are before me, all which are more less decol- 
late. None them have bands. Oblique, irregular strie may observed 
more less all those which have examined. 


MELANIA SUBCYLINDRACEA. Plate 5., Fig. 14. 


Shell smooth, sub-cylindrical, somewhat thick, horn-colour; spire obtusely elevated; sutures impressed; 
whorls convex; aperture small, ovate, whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .32, Length .85 inch. 


Remarks.—This club-shaped species with aperture about the third 
the length shell. All the specimens sent Dr. Troost are more less 
decollate. 
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MELANIA Plate 5., Fig. 15. 


levi, conoided, suturis impressis; anfractibus subconvexis; aper- 
turd subgrandi, intus 


Shell smooth, conical, somewhat thick, dark horn-coloured; sutures impressed; whorls somewhat con- 
vex; aperture rather large, somewhat rounded, within bluish. 


Hab. Tennessee. Dr. Troost. 
Cabinet, and Cabinet Dr. 
Diam. .40, Length 1.02 inch. 


Remarks.—The whole five individuals before have the apex decollate. 
This species closely resembles the herein described. is, however, 
larger the aperture, which more rotund, and the species seems larger. 


MELANIA REGULARIS. Plate 5., Fig. 16. 


levi, conoided, spird suturis subimpressis; anfractibus 
parvd, 


Shell smooth, conical, rather thick, dark horn-coloured; spire elevated: sutures somewhat impressed 
whorls flat; aperture small, whitish. 


Hab. Oconee District, Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .40, Length 1.22 inch. 


Remarks.—This species has increasing and elevated spire. Nei- 
ther the three before have perfect tips. number whorls must 
about ten. The aperture about one-fourth the length the shell. 


Plate 5., Fig. 17. 


levi, fusiformi, tenebroso-fuscd; suturis impressis; anfrac- 
tibus senis, subconvexis; basim canaliculatd. 


Shell smooth, fusiform, somewhat inflated, rather thick, dark brown; spire obtuse; sutures impressed 
whorls six, somewhat convex; aperture large, the base angular and channeled. 
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Hab. Big Bigby Creek, Maury Co. Tenn. Dutton. 
Cabinet, and Cabinet Mr. Dutton. 
Diam. .50, Length .85 inch. 


general form this species resembles the Duttoniana, (nobis) 
but differs being less elevated the spire, being without tubercles, and 
very dark colour; the substance the shell disposed purple. The 
epidermis thick and very dark. Mr. Dutton found rare. 


levi, obtuso-conoided, solidd, valdé suturis impressis; anfractibus senis, subcon- 


Shell smooth, obtusely conical, solid, very dark, sutures impressed; whorls six, slightly convex; aperture 
large, somewhat rounded, within purple. 


Hab. Bath County, Va. P.H. Nicklin. 
Cabinet, and Cabinet Mr. Nicklin. 
Diam. .27, Length .45 inch. 


Remarks.—This robust, small species which seems not have been 
before noticed. was found Mr. Nicklin small stream cold water 
the Hot Springsin Virginia. amongst the smallest species have seen. 
The purple colour the interior most the specimens, gives the shell 
very dark appearance. owe the kindness Mr. Nicklin, whom dedi- 
cate it, the possession several specimens this species. under obli- 
gations him also for fine suite (nobis). were found 
New River, Va. being that part the great Kanawha which above its junc- 
tion with the Gauley River. Some the specimens have longer spires; some 
lineolate, some banded, and others are without bands. Thus presenting 
characters differing much, almost deceive one their being iden- 
tical.* 

Since the above was written have received from Dr. Warder Cincinnati specimen from New 
River, which, with re-examination Mr. Nicklin’s specimens, satisfies that the shell described 
Mr. Conrad the appendix his Fresh Water Shells the United States,” under the names 
Rogersii and dilatata are identical with inflata, description bearing date the previous year his. 

Within few days have observed the Boston Journal Nat. Hist. vol.3, No. descriptions two 
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MELANIA Plate Fig. 19. 

Testa levi, subfusiformi, viridi; spird brevi, obtuso conoided suturis linearibus; anfrac- 
quinis, aperturd ovatd, subgrandi, albd. 

Shell smooth, subfusiform, rather thick, green; spire short, obtusely conical; sutures linear; whorls five, 
somewhat convex; aperture ovate, rather large, white. 

Hab. Vicinity Cincinnati, Ohio. Lea. 

Cabinet, and Cabinets Lea, and Nicklin. 

Diam. .27, Length .32 inch. 


with the occidentalis herein described, and resembles 
it. smaller species, has one more whorl, has higher spire, and among 
nine individuals before me, see indications transverse The aper- 
ture rather more than half the length the shell. 


MELANIA Plate Fig. 20. 


levi, viridi; spird brevi, suturis linearibus; anfractibus 
quaternis, subconvexis; ovatd, intus vel vel 


Shell smooth, subglobose, rather thick, green; spire short, pointed; sutures linear; whorls four, some- 
what convex; aperture ovate, large, within purple white. 


Hab. Vicinity Cincinnati, Ohio. Lea. 
Cabinet, and Cabinets Lea, and Nicklin. 
Diam. .30, Length .37 inch. 


Remarks.—This fine species about the size Melania subglobosa, Say, 
(Anculosa) and has been confounded with it. have specimens subglobosa 
which were brought Prof. Vanuxem from the Holston, the time gave 


new species Anculosa Mr. Anthony. Anculotus carinatus and Anculotus Kirtlandianus, both 
from the falls the Kanawha. Judging from the description and figures, led the conclusion, that 
both these were identical with inflata, and from the great variety this proteus species, not sur- 
prised its being mistaken. peculiar character, however, the angle and channel the base 
this species, evident throughout. not aware the animal having been yet observed: when ex- 
amined, may prove true Anculosa. so, the synonymy will stand thus: 
Anculosa inflata, Lea. 

Melania dilatata, Conrad. 

Melania Rogersii, Conrad. 

Anculotus carinatus, Anthony. 

Anculotus Kirtlandianus, Anthony. 
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them Mr. Say for description. certainly not appear 
the same, although many characters they agree. The animal 
have not seen; the operculum spiral; present prefer place among 
the Melania. Some the varieties before are very beautifully furnished 
with raised revolving When there single one, gives the shell the 
appearance being carinate, appears near the centre the whorl. 
some specimens these are more numerous; one have counted 
fifteen. appear bands the outside, but sometimes purple 
lines the inside mark the places the exterior strie. generally 
more less colour the interior and about the columella, the base which 


disposed angular. The aperture nearly three-fourths the length 
the shell.* 


Plate Fig. 21. 


levi, spird brevi; suturis linearibus; anfractibus 
subgrandi, intus purpured. 


Shell smooth, obtusely conical, thick, horn-coloured; spire short; sutures linear; whorls rather flat; 
aperture rather large, elliptical, within purple. 


Hab. Falls Niagara. 
Cabinet, and Cabinet Nicklin. 
Diam. .25, Length .55 inch. 


obtained this shell many years since the foot the falls 
Niagara, where exists abundance. may generally have been confounded 
with depygis, Say. When procured it, placed cabinet under 
that name with mark doubt. smaller shell than the depygis, has 
shorter spire and narrower aperture. This species has purple columella 
and interior, which some cases are very dark. The specimens procured 
were all more less eroded, and the apex removed. The number whorls 
either six seven. The aperture nearly half the length the shell. 


Since the above was written, have seen the Journal Science,” the description and 
figure Mr. Anthony, Anculotus costatus which some respects answers this shell. Mr. says 
that his shell has about five coste around 
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Plate Fig. 22. 


levi, tenebroso-fuscd, spird brevi; suturis anfractibus quater- 
nis, aperturd intus ceruled. 


Shell smooth, subglobose, dark brown, banded; spire short; sutures impressed whorls four, rather convex 
aperture large, nearly round, within bluish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .22, Length .25 inch. 


Remarks.—This small globose species, with two very broad bands, one 
immediately over, and the other below the middle the body whorl. The 
columella white, inclined hue. interior the base reddish. 
Some the specimens are small, and present variety which the columella 
redder, and the epidermis more yellow, with the same bands. 
The aperture nearly two-thirds the length the shell. 


ALTILIS. Plate Fig. 23. 


levi, crassd, brevi; suturis parvis; anfractibus quaternis, 
subangulatis; magnd, albd. 


Shell smooth, subglobose, thick, pale horn-colour; spire short; sutures small; whorls four, obtusely angu- 
lar above; aperture large, nearly round, white. 
Hab. Santee Canal, South Car. Professor Ravenel. 
Susquehanna River, Havre Grace, Md. 
Paludina Professor Ravenel’s letter. 
Cabinet, and Cabinet Nicklin. 
Length .32 inch. 


Remarks.—Last summer found number this globose little species 
the banks the Susquehanna, and then considered new, but examina- 
tion found had the same species, Prof. Ravenel having sent many 
years since under the name Paludina Iam not aware that Prof. 
has ever described it, never having seen any account it. His specific name 
for retained, but have placed among the having distinct 


Diam. .27, 
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spiral operculum. belongs group the genus Melania, which 
have very low spires and very large body whorl. There very slight 
impression the superior part the whorls below the suture. The aperture 
about two-thirds the length the shell. The epidermis young speci- 
mens very pale yellow, almost white. 


MELANIA Plate Fig. 24. 


Testa levi, turrito-acutd, tenui, pallido-luted, superné spird suturis impressis; an- 
fractibus novenis, planulatis; ellipticd, basim angulatd, intus 


Shell smooth, acutely turrited, thin, pale yellow, striate above; spire drawn out; sutures impressed; 
whorls nine, flattened; aperture small, elliptical, angular the base, within bluish. 


Hab. Tenn. Dr. Troost. 
River. Dr. Warder, 
Cabinet, and Cabinets Dr. Troost, and Dr. Warder. 
Diam. .27, Length .85 inch. 


Remarks.—This species somewhat like the teres herein described. may 
distinguished, however, once its flattened whorls and darker colour. 


Plate Fig. 25. 


levi, subtenui, luted, brevi; suturis linearibus; anfractibus 


Shell smooth, rounded, rather thin, yellow, double-banded, shining; spire short; sutures linear; whorls 
convex; aperture large, elliptical, whitish. 
Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. 
Diam. .20, Length .30 inch. 


Remarks.—A single specimen only this small species was sent 
Dr. Troost. seems mature, and remarkable for the two broad bands 
which nearly cover the whorls. The aperture about half the length the 


shell. 
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MELANIA TENEBROSA. Plate Fig. 26. 


levi, conoided, subcrassd, spird suturis impressis; anfractibus planulatis 
subgrandi, basim angulatd, intus ceruled. 


Shell smooth, conical, rather thick, nearly black; spire rather elevated; sutures impressed; whorls flat- 
aperture rather large, elliptical, the base angular, within bluish, 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .30, Length .72 inch. 


Remarks.—Two specimens this species were sent Dr. Troost, 
both which are decollated. one there slight disposition 


the upper remaining whorl. general outline resembles small 
Say. 


Section 


TERES. Plate Fig. 27. 


tenui, corned; spird suturis impressis; anfractibus novenis, 


Shell folded, acutely turrited, thin, horn-coloured; spire drawn out; sutures whorls nine, con- 
vex; aperture small, elliptical, within whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinets Dr. Troost, and Nicklin. 
Diam. .25, Length .87 inch. 


Remarks.—This remarkably elevated species, with the whorls much 
inflated, and the last whorl very small. Some the specimens before are 
but obscurely folded. 


Plate Fig. 28. 


fusiformi, corned; spird suturis impressis; anfractibus quaternis, 
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Shell folded, fusiform, rather thick, horn colour; spire obtuse; sutures impressed; whorls four, the last 
aperture large, whitish. 
Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. 
Diam. .27, Length .55 inch. 


Remarks.—A fusiform species with coste folds half-way down the last 
whorl. 


Plate Fig. 29. 


conoided, corned; suturis parvis; anfractibus senis, planu- 


Shell folded,conical, thick, horn colour; spire obtusely elevated; sutures small; whorls six, flattened 
aperture large, elliptical, bluish. 
Hab. Georgia. Major Conte. 
Cabinet, and Cabinet Major Conte. 
Diam. .35, Length .80 inch. 


Remarks.—The folds this species extend over the whole shell, except the 
inferior half the body whorl. The aperture large, and somewhat dilated, 
being nearly one-half the length the shell. 


owe the possession several specimens the kindness Major Conte, 
whom dedicate it. 


MELANIA Plate Fig. 30. 


Testa plicatd, conoided, subtenui, diaphana, transversé corned; spird suturis 
valdé anfractibus septenis, convexis, superné subgrandi, ellipticd, infra 


Shell folded, conical, rather thin, translucent, transversely striated, horn colour; spire rather elevated; 
sutures very much impressed; whorls seven, convex, cancellated above; aperture rather large, elliptical, 
angular below, whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .22, Length .50 inch. 


KY. 
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Remarks.—This small, folded species which single specimen was 
received from Dr, Troost. superior whorls are carinated. The folds 
extend the body whorl. The aperture rather more than one-third the 
length the shell, 


MELANIA MONOZONALIS. Plate Fig. 31. 


quinis, subconvexis; ellipticd, infra 


Shell folded, fusiform, rather thick, banded, light-coloured spire obtuse sutures linear; whorls five, rather 
convex; aperture large, elliptical, angular base, white. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. 21, Length .42 inch. 


Remarks.—But single specimen this was sent Dr. Troost. 
very distinct species, and remarkable for single broad band the upper 
part the whorl. other specimens this band may not always found 
present the same character; and the number bands others again may 
even increased. The aperture about one-half the length the shell. 


MELANIA TEREBRALIS. Plate Fig. 32. 


Shell folded, acutely turrited, rather thin, shining, reddish brown; spire much elevated; sutures much 
whorls nine, convex, carinate above; aperture small, elliptical, whitish. 


Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .24, Length .67 inch. 


Remarks.—This species differs the form the folds from any which have 
come under notice. folds are distant from each other, but slightly 


raised, and give the shell varicose appearance. The mouth about the fifth 
part the length the shell. 
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MELANIA COLUMELLA. Plate Fig. 33. 


conoided, subtenui, corned; spird subelevatd, apicem suturis 
impressis; anfractibus senis, aperturd angulatd, 


Shell obscurely plicate, conical, rather thin, horn colour; spire rather elevated, striate towards the apex; 
sutures impressed; whorls six, somewhat convex; aperture small, elliptical, angular base, whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .26, Length inch. 


Remarks.—This species remarkable for the impressed curve the colu- 
mella. its general character resembles the herein described. 
The aperture about one-third the length the shell. 


MELANIA BLANDA. Plate Fig. 34. 


conoided, subtenui, nitidd, corned; spird apicem suturis im- 
pressis; anfractibus septenis, subplanulatis; parvd, ellipticd, inferné 


Shell folded, conical, rather thin, shining, horn colour; spire rather elevated; towards the apex striate; 
sutures impressed; whorls seven, rather flattened; aperture small, elliptical, angular the base, whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. 
Diam. .26, Length .69 inch. 


Remarks.—A single specimen this species was received from Dr. Troost. 


The folds are obscure and the small. The aperture not quite one-third 
the length the shell. 


MELANIA CREBRI-CosTATA. Plate Fig. 35. 


Testa crebri-plicatd, conoided, corned; suturis linearibus; anfractibus sep- 
tenis, planulatis; ellipticd, angulatd, ceruled. 


Shell closely folded, conical, rather thick, horn colour; spire elevated; sutures linear; whorls seven, flat 
tened; aperture small, elliptical, below angular, bluish. 
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Hab. Robinson County, Tenn. Dr. Currey. 
Cabinet, and Cabinet Dr. Currey. 


Diam. .28, Length .90 inch. 


Remarks.—This rather slender shell, and peculiar for its numerous 
folds, which are slightly curved and parallel. extend over the whole 


shell, except the inferior half the body whorl. The aperture about one- 
third the length the shell. 


Plate Fig. 36. 


plicatd, conoided, corned; suturis irregulariter impressis anfrac- 
tibus seplenis, subconvexis; angulatd, intus purpuratd. 


Shell folded, conical, rather thick, horn colour; spire somewhat elevated sutures irregularly impressed 
whorls seven, rather aperture small, angular below, purplish within. 


Hab. Barren River, Ky. Dr. Currey. 
Cabinet, and Cabinet Dr. Currey. 


Diam. .27, Length .73 inch. 


Remarks.—T specimens this species are before me, which owe the 
kindness Dr. Currey Nashville, after whom name it. remarkable 
for its large and strong folds. without and the body whorl 
smooth, except near the suture. The aperture about one-third the length 
the shell. One the specimens has quite dark purple aperture, and the 


lip thickened and reflexed. these two specimens the ribs seem disposed 
alternate size. 


anfractibus octonis, subplanulatis; parvd, angulatd, ceruled. 


Shell folded, conical, rather thin, striate, yellowish brown; spire elevated; sutures irregularly impressed 
whorls eight, rather flattened; aperture small, elliptical, angular below, bluish. 


Hab. Cany Fork, Tenn. Edgar. 
Cabinet, and Cabinet Mr. Edgar. 
Diam. .29, .77 inch. 
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owe Mr. Edgar’s kindness several specimens this pretty 
species, which name after him. remarkable for being folded and trans- 
versely striate all the whorls, except the lower part the body whorl, which 
striate only. The crossing the folds and strie give appear- 
ance. aperture rather more than one-fourth the length the shell. 
The number the body whorl about ten. 


DECORA. Plate Fig. 38. 


plicatd, turrito-acutd, subtenui, corned, superné acutd, suturis impres- 
sis; anfractibus novenis, subplanulatis; parvd, ellipticd, 


Shell folded, acutely turrited, rather thin, horn colour, above striate; spire acute, elevated; sutures im- 
whorls nine, rather flattened; aperture small, elliptical, whitish. 


Hab. Tenn. Dr. Troost. 
Green River, Ky. Dr. Currey. 
Cabinet, and Cabinets Dr. Troost and Nicklin. 
Diam. .26, Length .82 inch. 


Remarks.—This species resembles costulata, herein described. is, how- 


ever, more elevated the spire, and the folds are closer. the two 
whorls the folds become obsolete. 


MELANIA Plate Fig. 39. 


conoided, luted, superné suturis impressis; an- 
fractibus novenis, apertura parva, intus ceruled. 


Sheil folded, conical, rather thin, yellow, above carinate; spire rather elongated sutures impressed 
whorls nine, rather aperture small, sub-ovate, within bluish. 


Hab. Barren River, Ky. Dr. Currey. 
Tenn. Dr. Troost. 


Cabinet, and Cabinets Dr. Currey, Dr. Troost, and Nicklin. 
Diam. .30, Length .82 inch. 


Remarks.—In its general characters this species resembles Say. 
may distinguished its being less diameter and being more slender. 
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182 DESCRIPTION 


The specimens received from both Dr. Troost and Dr. Currey, were covered 
with deposite the oxide iron, giving them black hue. Under this the 
epidermis yellow. The aperture about one-third the length the shell. 


MELANIA NITENS. Plate Fig. 40. 


spird suturis impressis; anfractibus septenis, 
subconvexis; parvd, ellipticd, basim intus 


Shell folded, somewhat thick, dark brown; spire obtuse; sutures impressed; whorls seven, somewhat 
aperture small, elliptical, angular the base, reddish within. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .30, .76 inch. 


Remarks.—This shining, dark brown species, with rather regular ribs 
the superior whorls. aperture about one-third the length the shell. 
single specimen only was received. 


MELANIA PLICATULA. Plate Fig. 41. 


conoided, tenui, spird suturis impressis; anfractibus oc- 
tonis, subconvexis, striatis; aperturd parvd, ellipticd, basim intus 


Shell folded, conical, thin, dark horn colour; spire rather elevated; sutures impressed whorls eight, 


rather convex, striate above; aperture rather small, elliptical, the base somewhat angular, within 
whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 
Diam. .35, Length .85 inch. 


Remarks.—Dr. and Mr. Edgar both procured this species from 
Tennessee, but their labels not state the district. The ribs are numerous 
and most individuals have two above, which, crossing the ribs, 
produces granulation. The mouth about one-third the length the shell. 
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Plate Fig. 42. 


turrito-acutd, subtenui, spird suturis impressis; anfractibus novenis, 


Shell folded, acutely turrited, thin, brown; spire drawn out; sutures impressed; whorls nine, carinate, 
aperture small, elliptical, angular the base, whitish. 
Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .25, Length .75 inch. 


Remarks.—A single individual only was received from Its mouth 
about one-fourth the length the shell. remarkably flattened the 
whorls, and the superior part transversely striate. 


Section 


Plate Fig. 43. 


subcrassa; subelevatd, propé apicem suturis anfrac- 
tibus septenis, superné subgrandi, albd. 


Shell carinate, turrited, rather thick; spire rather elevated, striate the apex; sutures impressed; whorls 
seven, angular above; aperture rather large, elliptical, white. 


Hab. Yellow Springs, Green Co., Ohio. Lea. 


Cabinet. 
Diam. .36, Length .78 inch. 


Remarks.—A single specimen only this shell has come under notice. 
the prominent character this specimen, the large carina the superior 
part the whorls, persistent, marks very distinct species. the first 
four whorls, the are well defined. the remaining three the carina 
alone exists. The aperture more than one-third the length the shell. 


MELANIA EXARATA. Plate Fig. 44. 


conica, subcrassd, suturis exaratis; anfractibus planulatis, carinatis; aper- 
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184 DESCRIPTION 


Shell carinate, conical, rather thick, black; sutures rather deeply grooved; whorls flattened, 
aperture small, the base angular and channelled, dark within. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .28, Length .57 inch. 
received only two specimens this species, both which are 


decollated. perfectly distinct, and remarkable for its jetty hue, its carina, 
and its deeply impressed sutures, which are caused the carina. 


Plate Fig. 45. 


Shell carinate, conical, rather thin, brown; spire obtusely elevated; sutures much impressed; whorls 
eight, convex; aperture large, ovate, purplish. 


Hab. Potosi, Missouri. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .28, Length .62 inch. 


Remarks.—The rotundity the outer lip this different from the 
species generally, with the same elevation spire. The aperture more 
than one-third the length the shell, and entirely purple, the only two 
specimens before me. one specimen the carina distinct all the 
whorls but the last, the other not visible the last two whorls. 


MELANIA ACUTO-CARINATA. Plate Fig. 46. 


anfractibus senis; subgrandi, inferné intus 


Shell carinate, conical, rather thick, shining, dark brown; spire obtusely elevated; sutures impressed; 
whorls six; aperture rather large, elliptical, angular base, purplish within. 


Hab. Tenn. Dr. Currey. 
Cabinet, and Cabinet Dr. Currey. 
Diam. .30, Length .66 inch. 
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distinct its large carina which extends over all the whorls, but scarcely 
distinct the last. The columella remarkably indented. The aperture 
nearly one-half the length the shell. 


MELANIA WARDERIANA. Plate Fig. 47. 


carinatd, claveformi, suturis linearibus; anfractibus octonis, 
convexis; ovata, subgrandi, intus carned. 


Shell carinate, club-shaped, rather thick, very spire sutures linear; whorls eight, convex 
aperture ovate, rather large, within 


Hab. Cedar Creek, branch Clinch River, Russell County. Virginia. 
Cabinet, and Cabinets Dr. Warder, Lea. 
Diam. .37, Length .76 inch. 


Remarks.—I have two specimens before me. The two lowest whorls are 
smooth. The superior ones are carinate, with small intermediate stria. 
The upper whorls diminish very rapidly. exterior the shell nearly 
black and shining, and its colour appears arise from deposite ferruginous 
matter, the substance the shell reddish. aperture rather more 
than one-third the length the shell. after Dr. Warder Cin- 
cinnati, whom owe the possession this and other interesting specimens. 


Section 


Plate Fig. 48. 


conoided, suturis impressis; anfractibus planulatis; aper- 
parva, ovata, 


Shell transversely sulcate, conical, thick, sutures whorls flattened; aperture small, 
ovate, whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .32, inch. 
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186 DESCRIPTION 


Remarks.—A single specimen only, and that imperfect, before me. The 
body whorl has seven eight distinctly marked the penultimate 
there are three, and these give sulcate appearance the shell. 


Plate Fig. 49. 


striatd, conoided, subtenui, tenebroso-fuscd, spird suturis im- 
anfractibus octonis, convexis; ellipticd, intus 


Shell striate, conical, rather thin, dark brown, carinate above; spire somewhat elevated; sutures im- 
pressed; whorls eight, convex aperture small, elliptical, within reddish. 
Hab. Tennessee. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .21, Length .49 inch. 


Remarks.—Rather small species dark reddish brown. some indi- 
viduals the folds are others the strie predominate and cover 


nearly all the whorls. The aperture rather more than one-third the length 
the shell. 


PILULA. Plate Fig. 50. 


Testa suturis subimpressis; anfractibus convexis; aper- 


Shell striate, subglobose, thick, dark brown; sutures somewhat whorls aperture ovate, 
large, angular the base, within purplish. 
Hab. Tennessee. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .34, Length .43 inch. 


Remarks.—This very distinct species, and quite globose 
subglobosa, Say. specimens were received, the spires which are not 
perfect. presume, that when perfect, they would found have 
four whorls. The raised strie are very distinct, and consist eighteen 
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these two individuals. The aperture about half the length the shell. 
One specimen dark purple within the other bluish, with 
tinge purple the columella. 


superné subtenui, pallido-luted, fasciata; spird exserté; suturis parvis; an- 
novenis, subconvexis, medio carinatis; subparvd, basim 
intus 


Shell striate above, turrited, rather thin, pale yellow, banded; spire drawn out; sutures small; whorls 
nine, slightly convex, carinate the middle; aperture rather elliptical, angular the base, and 
white within. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .35, Length .90 inch. 


Remarks.—This beautiful species peculiar for its pale yellow ground and 
broad band, which placed immediately upon the carina. very indistinct 
band may observed below the carina, where some individuals may also 
observed few some, the strie the part the shell 
are accompanied indistinct ribs. 


Section 


Plate Fig. 52. 


anfractibus senis, convexis; aperturd basim intus 


Shell disposed tuberculate, fusiform, somewhat thin, yellowish above; spire rather obtuse; sutures 
roughly impressed; whorls six, convex; aperture elongated, the base angulated and channelled, within 
whitish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. Troost. 
Diam. .43, Length .80 inch. 
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188 DESCRIPTION 


Remarks.—Dr. Troost sent specimen this species which 
very distinct. columella very much thickened, particularly above, 
which resembles the genus Melanopsis. The aperture rather more than 
half the length the shell. this specimen single obscure band may 
observed within, close the base the columella. 


Plate Fig. 53. 


subconvexis; 


Shell tuberculate, elliptical, ponderous, pale; spire obtuse; sutures impressed; whorls six, slightly con- 
aperture elongated, whitish. 


Hab. River, Florence, Alabama. Dutton. 
Cabinet, and Cabinet Mr. Dutton. 
Diam. .47, Length .87 inch. 


Remarks.—An elliptical species resembling the Conrad. 
aperture much elongated than half the length the shell. 
Three the specimens are without bands, fourth has several very indistinct 
ones. whorls are somewhat flattened the superior part and are disposed 
tuberculaied below the sutures. the young the tubercles are more dis- 
tinct. some the adult specimens they are entirely wanting. 


Plate Fig. 54. 


enormiter lineatis; anfractibus septenis, superné depressis; aperturd productd, basim 
intus 


Shell tuberculate, fusiform, rather thick, yellowish, banded; spire elevated, pointed the apex; sutures 


irregularly lined; whorls seven, depressed above; aperture elongated, angular and channelled the base, 
within whitish. 


Hab. Waters Tennessee. Dr. Troost. Duck River, Maury Co., Tenn. 
Dutton. 
Cabinet, and Cabinets Prof. Troost and Mr. Dutton. 
Diam. .57, Length 1.09 inch. 
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Remarks.—This beautiful species. most perfect specimens are re- 
markable for their fusiform shape and their long aperture, which presents 
curved columella and extended sinus somewhat like the genus Jo. bands 
some individuals are numerous and distinct, the largest being nearest the 
base. The tubercles form row round the middle the whorls most speci- 
mens, but some, though rarely, this part carinate rounded. Some are 
slightly tuberculated below the suture. Among the young specimens some 
are costate near the apex, others entirely smooth and without bands. owe 
the fine specimen figured Mr. Dutton, after whom name it. 


Section 


Plate Fig. 55. 


Testa granosd, conoided, subcrassd, suturis impressis; anfractibus 


Shell grained, conical, somewhat thick, black spire somewhat elevated; sutures impressed; whorls flat- 
tened above; aperture ovate, purple. 
Hab. Tenn. Dr. Troost. Holston River, Tenn. Mr. Edgar. 
Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 
Diam. .38, Length .79 inch. 


Remarks.—A very distinct species with four series small, rather sharp 
elevations round the whorls, the two inferior ones rather indistinct. Only two 
specimens have come under notice, and both have the apex 


Plate Fig. 56. 


conoided, transversé striatd, spird suturis 
enormiter impressis; anfractibus octonis, subconvexis; ellipticd, intus purpuratd. 


Shell cancellate, conical, somewhat thick, transversely striated, very dark brown; spire elevated; sutures 
irregularly whorls eight, rather convex; aperture small, elliptical, purplish within. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinets Dr. Troost and Nicklin. 
Diam. .34, Length .91 inch. 
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188 DESCRIPTION 


Remarks.—Dr. Troost sent specimen this species which 
very distinct. columella very much thickened, particularly above, 
which resembles the genus Melanopsis. The aperture rather more than 
half the length the shell. this specimen single obscure band may 
observed within, close the base the columella. 


Plate Fig. 53. 


subconvexis; albidd. 


Shell tuberculate, elliptical, ponderous, pale; spire obtuse; sutures impressed; whorls six, slightly con- 
aperture elongated, whitish. 


Hab. River, Florence, Alabama. Dutton. 
Cabinet, and Cabinet Dutton. 
Diam. .47, Length .87 inch. 


elliptical species resembling the Conrad. 
aperture much elongated more than half the length the shell. 
Three the specimens are without bands, fourth has several very 
ones. whorls are somewhat flattened the superior part and are disposed 
below the sutures. the young the tubercles are more dis- 
tinct. some the adult specimens they are entirely wanting. 


Plate Fig. 54. 


enormiter lineatis; anfractibus septenis, depressis; productd, basim 
canaliculatd, intus 


Shell tuberculate, fusiform, rather thick, yellowish, banded; spire elevated, pointed the apex; sutures 


irregularly lined; whorls seven, depressed above; aperture elongated, angular and channelled the base, 
within whitish. 


Hab. Waters Tennessee. Dr. Troost. Duck River, Maury Co., Tenn. 
Dutton. 


Cabinet, and Cabinets Prof. Troost and Mr. Dutton. 
Diam. .57, Length 1.09 inch. 
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Remarks.—This beautiful species. most perfect specimens are re- 
markable for their fusiform shape and their long aperture, which presents 
curved columella and extended sinus somewhat like the genus Jo. The bands 
some individuals are numerous and distinct, the largest being nearest the 
base. The tubercles form row round the middle the whorls most speci- 
mens, but some, though rarely, this part carinate rounded. Some are 
slightly tuberculated below the suture. Among the young specimens some 


are costate near the apex, others entirely smooth and without bands. owe 
the fine specimen figured Mr. Dutton, after whom name it. 


Section 
Plate Fig. 55. 


granosd, conoided, nigra; spird suturis impressis; anfractibus superné 


Shell grained, conical, somewhat thick, spire somewhat elevated; sutures impressed; whorls flat- 
tened above; aperture ovate, purple. 


Hab. Tenn. Dr. Troost. Holston River, Tenn. Mr. Edgar. 
Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 
Diam. .38, .79 inch. 


Remarks.—A very distinct species with four series small, rather sharp 
elevations round the whorls, the two inferior ones rather indistinct. Only two 
specimens have come under notice, and both have the apex decollated. 


MELANIA Plate Fig. 56. 


conoided, transversé spird elevatd; suturis 
enormiter impressis; anfractibus octonis, subconvexis; aperturd ellipticd, intus purpuratd. 


Shell cancellate, conical, somewhat thick, transversely striated, very dark brown; spire elevated; sutures 
irregularly impressed whorls eight, rather convex; aperture small, elliptical, purplish within. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinets Dr. Troost and Nicklin. 
Diam. .34, Length .91 inch. 
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190 DESCRIPTION 


Remarks.—A fine cancellate species with ten eleven revolving the 
body whorl, crossing the folds. The aperture about one-third the length 
the shell. nearly answers Mr. Conrad’s description nassula, but 
has five the penultimate whorl while the has seven. differs 
from catenaria, Say,in having more elevated spire, and having two 
three more revolving strie. some individuals the aperture bluish white. 


subgrandi, infrd subangulatd, intus ceruled. 


Shell cancellate, conical, thick, dark brown; sutures irregularly impressed; whorls somewhat 
aperture rather large, elliptical, subangular below, within bluish. 


Hab. Tenn. Dr. Troost. 
Cabinet, and Cabinet Dr. 
Diam. .34, Length .82 inch. 


Remarks.—Two imperfect specimens only were received from Dr. Troost, 
and both are much eroded the apex, consequently the number whorls 
could not ascertained. body whorl has about twenty well defined 
raised which the superior part are crossed folds causing numerous 
elevated points, giving the whole the upper part the shell granulate 
appearance. somewhat like Say, but may distinguished 


Read December 21st, 1838. 


anfractibus quaternis; subrotundd. 


Shell carinate, much depressed, below compressed, brown, three-banded, with two carine, pointed 
the apex; whorls four; aperture rounded. 
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Hab. Cincinnati, Ohio. Lea. 
Cabinet, and Cabinet Lea. 
Diam. .14, Length .16 inch. 


Remarks.—This very minute species recently taken the vicinity 


Cincinnati,* brother Lea. very remarkable for its roof- 
shaped spire, and two which are coloured. 


Read October 2d, 1840. 


presented last paper the family the society, con- 
sidered that but few species remained described, and intended have 
turned attention almost exclusively the anatomical structure the va- 
rious species attainable. Circumstances have disappointed this intention, and 
the number new species has, owing the kind attention many friends, 
increased upon hands far beyond expectations. Descriptions these 


are now made out, and many them will found great interest the stu- 
dent this branch Zoology. 


tenuibus; natibus subprominentibus; epidermide tenebrosd, 


virido-radiatd, dentibus cardinalibus lamellatis; lateralibus longis subcurvisque; margaritd 
iridescente. 


Shell oval, rather compressed; valves thin; beaks somewhat prominent; epidermis dark, with green 
rays, polished; cardinal teeth lamellar; lateral teeth long and somewhat curved; nacre blue and iridescent. 
Hab. Chatahochee River, Columbus, Georgia. Dr. Boykin. 
Cabinet. 
Diam. .6, Length .1, Breadth 1.7 inch. 


More recently found Dr. Troost the Holston, Tennessee. 
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192 DESCRIPTION 


Shell oval, rather compressed; substance the shell very thin and transpa- 
rent; beaks somewhat prominent; ligament long and thin; epidermis polished, 
dark, the whole disk being nearly covered with deep green rays; cardinal teeth 
lamellar, erect, pointed; lateral teeth long, lamellar and somewhat curved; ante- 
rior cicatrices distinct; posterior cicatrices confluent; dorsal cicatrices placed 
across the cavity the beaks; cavity the shell shallow; cavity the beaks 
shallow and somewhat angular; nacre blue and very iridescent behind. 


Remarks.—This species nearly allied (nobis.) Like it, has 
numerous green rays passing over the whole disk, more dense the posterior 
portion. differs being less transverse and being apparently without 
undulations the beaks, those the being remarkable. The cardinal 
tooth the left valve but slightly cleft, and the anterior portion more 
elevated and pointed. 


Unio Plate Fig. 


epidermide dentibus cardinalibus parvis, tuberculatis; lateralibus longissimis rectisque; mar- 


Shell folded, emarginate, very broad, somewhat cylindrical; valves rather thick; beaks scarcely promi- 
nent; epidermis black cardinal teeth small, tuberculate; lateral teeth very long and straight; nacre white. 


Hab. River, New South Wales. Dr. Jay. 
Cabinet Dr. Jay. 

Diam. 1.4, Length 2.2, Breadth 5.5 inch. 

Shell folded over the posterior half, emarginate base, very broad, some- 
what cylindrical, subbiangular behind; folds small and numerous; substance 
the shell rather thick, thinner behind; beaks scarcely prominent and placed 
near the anterior margin; ligament very long and thick; epidermis black; 
cardinal teeth small, tuberculate; lateral teeth very long and straight; anterior 
cicatrices confluent; posterior cicatrices confluent; dorsal cicatrices placed 
row across the centre the cavity the beaks; cavity the shell deep and 
rounded; cavity the beaks very small; nacre white. 
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Remarks.—This among the most remarkable species Unio which have 
come under notice. resembles monodontus, (Say) outline well 
the imperfection the cardinal and lateral teeth, both which, how- 
ever, are more perfect the the specimen before there 
deep muscular impression above and distinct from the great anterior cica- 
trix. This nearly round and penetrates the base the cardinal tooth. 
may that formed branch the anterior adductor muscle. 
examination the animal only can decide this point. the above descrip- 
tion will observed that the anterior cicatrices are described being con- 
fluent. alludes the cicatrices the adductor muscle and the muscle 
locomotion usual. The third cicatrix the anterior part now, believe, 
for the first time observed. dorsal and basal margin are nearly parallel. 
The nacre stained with epidermal matter usually shells this 
form. 

This specimen was kindly lent for description Dr. Jay, who received 
but single one from Sidney, New South Wales. its general form and 
tuberculate exterior resembles cucumber. 


Unio Plate Fig. 


triangulari, valdé inequilaterali; valvulis subcrassis; natibus epidermide 
luted, striatd, radiis maculatis; dentibus cardinalibus parvis; lateralibus longis rectisque; margarita 
iridescente. 


Shell triangular, compressed, very inequilateral; valves rather thick; beaks elevated; epidermis yellow, 
striate, with spotted rays; cardinal teeth small; lateral teeth long and nacre white and iridescent. 


Hab. River, Tenn. Mr. Edgar. 
Cabinet, and Cabinets of. Mr. Edgar and Dr. Currey. 

Diam. .6, Length Breadth 1.4 inches. 

Shell triangular, compressed, flattened the sides, very inequilateral; sub- 
stance the shell thick before, thinner behind; beaks elevated; ligament short 
and thin; epidermis yellow, striate, with numerous green interrupted rays over 
the whole disk; cardinal teeth small, single the right valve and double 
the left; lateral teeth long and straight; anterior cicatrices distinct; posterior 
cicatrices distinct; dorsal cicatrices placed the under side the cardinal 
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194 DESCRIPTION 


tooth, cavity the shell small: cavity the beak angular and rather deep; 
nacre white and very iridescent. 


have before two specimens this species brought Mr. 
Edgar from Tennessee. form and size approaches the Barnesianus 


(nobis,) but more triangular, more flattened the sides and has the marks 
growth closer. 


Unio Plate Fig. 


inflatd, inequilaterali; valvulis crassis; natibus elevatis; epi- 


derdime luted, valdé dentibus cardinalibus lateralibus sublongis mar- 


Shell nodulous, quadrate, inflated, emarginate, inequilateral; valves beaks elevated; epidermis yel- 
low, much cardinal teeth rather large; lateral teeth rather long and straight; nacre white. 


Hab. Ohio River Cincinnati. Lea. 
Cabinet, and Cabinet Lea. 

Diam. 1.2, Length 1.5, Breadth 1.9 inches. 

Shell with row nodules from the beak the basal margin, quadrate, 
inflated, emarginate basal and posterior margins, inequilateral; substance 
the shell very thick, thinner before; beaks large and elevated; ligament short 
and thin; epidermis yellow, with numerous green capillary rays over the whole 
disk; cardinal teeth rather large, double both valves; lateral teeth rather 
long, thick and straight; anterior cicatrices distinct; posterior cicatrices con- 
fluent: dorsal cicatrices placed the under side the cardinal tooth; cavity 
the shell rather cavity the beak small and angular; nacre milky white. 


Remarks.—This very rare species. very imperfect specimen was sent 
brother more than ten years since. then thought that might 
variety the species which afterwards called Since then 
have seen seven specimens, and their constant difference from the 
clearly marks their specific distinction. very closely allied another 
species described Mr. Conrad under the name differs 


from it, however, having the tubercles more regular manner arranged 
over the medial part the disk. 
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The rays are numerous some specimens give dark green hue 
the whole disk, except the anterior margin, where always more less 


yellow. The umbonial slope elevated, and some individuals disposed 
tuberculate. 


Unio Plate Fig. 


apices undulatis; epidermide dentibus cardinalibus lateralibus longis, crassis 
curvisque; salmonis colore iridescente. 


Shell oval, very much compressed, flat-sided, very inequilateral; valves thick; beaks slightly prominent, 
undulated the tip; epidermis yellowish-brown; cardinal teeth small; lateral teeth long, thick and curved 
nacre salmon-coloured and iridescent. 

Hab. Stone’s River, Tenn. Edgar. 

Cabinet. 
Diam. .1, Length 1.9, Breadth 3.3 inches. 

Shell oval, very much compressed, flat-sided, very inequilateral; biangular 
behind; substance the shell thick; beaks slightly prominent and minutely 
undulate tip; ligament long and thick; epidermis yellowish-brown, roughly 
striate; cardinal teeth small, striate, lobed; lateral teeth long, curved and thick; 
anterior cicatrices distinct; posterior cicatrices confluent; dorsal cicatrices 
placed row behind the cardinal tooth; cavity the shell very shallow; 
cavity the beaks scarcely perceptible; nacre salmon-coloured and iridescent. 


Remarks.—This fine shell seems pretty closely allied 
Barnes. Itis, less transverse species, more compressed and more equi- 
lateral. The nacre very fine and this specimen salmon-coloured,—this tint 
may not prove permanent. but single specimen before me, 


unable say whether occurs rayed. This individual entirely without 
rays. The transverse strie are rough. 


valvulis crassis; natibus prominentibus; epidermide fuscd, 
radios maculatos habente; dentibus cardinalibus lateralibus parvis rectisque; 
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196 DESCRIPTION 


Shell nearly round, somewhat inflated; valves thick; beaks prominent; epidermis brown, striate with 
spotted rays; cardinal teeth rather large; lateral teeth small and straight; nacre white and iridescent. 

Hab. Cany Fork and Holston Rivers, Tenn. Edgar. 

Cabinet, and Cabinet Mr. Edgar. 

Diam. .7, Length 1.3, Breadth 1.5 inches. 

Shell nearly round, somewhat inflated; substance the shell thick, thinner 
behind; beaks prominent; ligament rather long and thin; epidermis brown, 
striate, with several interrupted rays over the umbones; lines growth ap- 
proximate; cardinal teeth rather large, single the right and double the 
left valve; lateral teeth small and straight; anterior cicatrices distinct; posterior 
cicatrices distinct; dorsal cicatrices placed under the cardinal tooth; cavity 


the shell rather deep and rounded; cavity the beaks deep and angular; nacre 
white and iridescent. 


specimens only this species were brought Mr. Edgar. 
seems most nearly allied (nobis;) but differs the 
rays, being less polished, being less inflated and particularly having 
the marks growth more approximate, and more numerous. 


name this shell after the distinguished naturalist and companion 
old friend Lesueur. 


Testa transversd, tenuibus; natibus epidermide luted; dentibus car- 


Shell transverse, rather inflated; valves thin; beaks somewhat prominent; epidermis yellow; cardinal 
teeth very small and erect; lateral teeth long and rather curved; nacre white and iridescent. 

Hab. Cany Fork River, Tenn. Edgar. 

Cabinet, and Cabinet Mr. Edgar. 

Diam. .6, Length .1, Breadth 1.9 inches. 

Shell triangular, inflated, narrow-elliptical; substance the shell thin, 
thicker before; beaks somewhat prominent; ligament rather long and thin; 
epidermis yellow; umbonial slope rounded; cardinal teeth very small, erect, 
pointed the left valve, the anterior lobe being much the highest; lateral 
teeth long and rather curved; anterior cicatrix distinct; posterior cicatrix con- 
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fluent; dorsal cicatrix placed the centre the cavity the beaks; cavity 


the shell rather deep and rounded; cavity the beaks very shallow; nacre 
white and very iridescent the posterior margin. 


Remarks.—A single specimen only this shell came the collection from 
Mr. Edgar. remarkable characteristics, yet cannot referred any 
species known me. has some resemblance Lam., and 
somewhat like (nobis,) but may easily distinguished from both 


these species. presume always without rays,—the individual before 
having trace them. 


Unio Plate Fig. 


posticé biangulari; valvulis tenuibus; natibus epidermide 


tenebroso-fuscd; cardinalibus subgrandibus, elevatis; lateralibus subgrandibus curvis- 


Shell obovate, inflated, biangular behind; valves thin; beaks rather prominent; epidermis dark brown, 
rayed; cardinal teeth rather large, lateral teeth rather large and curved; nacre white and iridescent. 


Hab. Cany Fork River, Tenn. Prof. Troost and Mr. Edgar. 
Cabinet, and Cabinets Currey, D., Mr. Edgar and Prof. Troost. 
Diam. 1.2, Length 1.8, Breadth 2.8 inches. 

Shell obovate, inflated, biangular behind; substance the shell thin, thicker 
before; beaks rather prominent, approximating the anterior margin; ligament 
rather long and thick; epidermis dark brown, sometimes yellowish, with in- 
distinct interrupted rays the posterior portion; umbonial slope 
posterior slope with imperfect fold which makes angle; cardinal 
teeth rather large, erect, pointed, double the left valve and single the 
right; lateral teeth rather large and curved, lamellar near the termination; an- 
terior cicatrices distinct; posterior cicatrices confluent; dorsal cicatrices large 
and placed the upper side the cavity the beaks; cavity the shell 
large; cavity the beaks rather deep and angular; nacre white and iridescent. 


Remarks.—When the specimen entirely perfect, the double angle the 
posterior margin marks this shell very distinctly. has some resemblance 
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198 DESCRIPTION 


young perdiz (nobis.) nacre very pearly and very thin, leaving 
broader margin than usual. Three specimens out four before have in- 
terrupted rays indistinctly painted the posterior part the shell. 


stricosus. Plate Fig. 


Testa transversd, valdé inequilaterali, postice valvulis subtenuibus; natibus 
subprominentibus, compressis; epidermide tenebroso-fuscd; dentibus cardinalibus lateralibus 
longis subrectisque; iridescente. 


Shell wide, compressed, very inequilateral, biangular behind; valves rather thin; beaks somewhat pro- 
minent, compressed epidermis dark brown; cardinal teeth very small; lateral teeth long and nearly straight 


nacre purple and iridescent. 

Hab. Chattahoochee River, Columbus, Georgia. Dr. Boykin. 

Cabinet. 

Diam. .5, Length .1, Breadth 2.2 inches. 

Shell wide, compressed, very inequilateral, biangular behind; substance 
the shell rather thin; beaks somewhat prominent, compressed; ligament long 
and thin; epidermis dark brown; cardinal teeth very small and lobed; lateral 
teeth long and nearly straight; anterior cicatrices distinct; posterior cicatrices 
confluent; dorsal cicatrices placed the plate over the cavity the beaks; 
cavity the shell very shallow; cavity the beaks scarcely perceptible; nacre 
purple and iridescent. 


Remarks.—This species belongs properly the group which the com- 
planatus, Soland, the type. outline resembles angustatus (nobis,) but 
more compressed species. individuals only were received, one 
which nearly white the nacre. The cardinal teeth are remarkably small, 
and, the oldest specimen, stand nearly the direction the lateral teeth. 


Unio TENER. Plate 10, Fig. 10. 


valdé inequilaterali; valvulis tenuibus; natibus subprominentibus 


epidermide dentibus cardinalibus parvis; lateralibus longis subcurvisque; 
iridescente. 
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Shell elliptical, much compressed, very inequilateral; valves thin; beaks rather prominent; epidermis 
yellowish brown; cardinal teeth small; lateral teeth long and rather curved; nacre white and iridescent. 

Hab. Big Pigeon River, Tenn. Edgar. 

Cabinet. 

Diam. .7, Length 1.3, Breadth 2.1 inches. 

Shell elliptical, much compressed, very inequilateral, subbiangulate behind; 
substance the shell thin, thicker before; beaks rather prominent; ligament 
long and thin; epidermis yellowish brown and obscurely rayed; cardinal teeth 
small, single the right and double the left valve; lateral teeth long and 
rather curved; anterior cicatrices distinct; posterior cicatrices confluent; dorsal 
cicatrices placed under the plate between the lateral and cardinal teeth; cavity 
the shell very shallow; cavity the beaks very shallow and angular; nacre 
white and very iridescent the posterior part. 


Remarks.—A single specimen only this species was taken Mr. Edgar. 


outline nearly resembles but thinner and flatter shell and 
with very indistinct rays. 


Unio TENNESSEENSIS. Plate 10, Fig. 11. 


ellipticd, transversd, valvulis crassis; natibus subprominentibus; epidermide luted; 


Shell elliptical, wide, inflated; valves thick; beaks rather prominent; epidermis yellow; cardinal teeth 
large and erect; lateral teeth large and somewhat curved; nacre white and iridescent. 

Hab. Stone’s River, Tenn. Edgar. 

Cabinet. 

Diam. 1.3, Length 1.9, Breadth inches. 

Shell elliptical, wide, inflated, more full over the umbonial slope; substance 
the shell thick, thinner the posterior portion; beaks rather prominent; liga- 
ment rather long; epidermis yellow, without rays, and coarsely wrinkled; 
umbonial slope very round; cardinal teeth large, erect, pointed, double the left 
valve and single the right; lateral teeth large, rather long, slightly curved 
and separated from the cardinal teeth; anterior cicatrices distinct; posterior 


cicatrices distinct; dorsal cicatrices large and placed the centre the cavity 
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the beaks; cavity the shell deep and rounded; cavity the beaks small; 
nacre very white and iridescent the posterior portion. 


Remarks.—This remarkable for its perfectly elliptical margin, its white 
nacre and roundness the umbonial slope. has somewhat the aspect 
stramineus (Conrad) but differs from being more perfect ellipse, 
having less polish, and the wrinkles being larger and more regular. was 
taken Mr. Edgar Stone’s River near Nashville, and owe that gentle- 
man’s kindness the specimen beaks this are eroded, but they 
are perfect enough present appearance radiate folds diverging from 
the tip the beaks, like delodontus Lam. Am. Phil. 
Soc. Vol. page Fig. 19,) and other South American species. Should 
these folds found really exist, when perfect specimens are had, this spe- 
cies will exhibit the only case yet observed among our Uniones with that 
character which common those South America. 


Unto Plate 10, Fig. 12. 


epidermide tenebrosd, dentibus cardinalibus parvis, erectisque; lateralibus longis sub- 


Shell elliptical, somewhat compressed, very inequilateral; valves rather thin; beaks somewhat 
epidermis dark, very much radiate; cardinal teeth small and erect; lateral teeth long and curved; nacre 


white and iridescent. 

Hab. Holston River, Tenn. Edgar. 

Cabinet. 

Diam. .7, Length 1.1, Breadth 1.9 inches. 

Shell elliptical, somewhat compressed, very inequilateral, sub-emarginate 
substance the shell rather thick, thinner behind; beaks somewhat promi- 
nent; ligament rather long and thin; epidermis dark, with numerous green rays 
over nearly the whole disk; cardinal teeth small, double both valves, erect 
and pointed; lateral teeth long and curved; anterior cicatrices distinct; posterior 
cicatrices confluent; dorsal cicatrices placed the centre the cavity the 


beaks; cavity the shell shallow; cavity the beaks shallow and angular; 
nacre very pearly and iridescent. 
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Remarks.—A single specimen only this species was taken Mr. Edgar. 
perhaps most nearly resembles Medellinus (nobis,) and radiatus. 

smaller and more transverse than the latter. Its pearly lustre unusually fine. 
the individual before the rays are thick and large. 


Unio Plate 11, Fig. 13. 


Testa obovatd, valvulis subcrassis; natibus epidermide 


luted, nitida; dentibus cardinalibus subgrandibus; lateralibus longis subrectisque; 


Shell obovate, inflated, rounded behind; valves rather thick; beaks rather prominent; yellow, 
shining; cardinal teeth rather lateral teeth long and nearly nacre white and iridescent. 

Hab. Chattahoochee River, Columbus, Georgia. Dr. Boykin. 

Cabinet. 

Diam. .9, Length 1.3, Breadth 2.2 inches. 

Shell obovate, inflated, rounded behind; substance the shell rather thick; 
beaks rather prominent; ligament rather short and thin; epidermis smooth, 
shining, yellow over the whole disk except the posterior slope, which dark 
brown; cardinal teeth rather large, double both valves, erect, pointed; late- 
ral teeth long and nearly straight; anterior cicatrices distinct; posterior cicatrices 
confluent; dorsal cicatrices the plate near the cardinal tooth; cavity 


the shell deep and rounded; cavity the beaks rather deep and angular; nacre 
white and beautifully iridescent. 


Remarks.—Three specimens this species now under examination dif- 
fer but little from each other. nacre one the posterior part golden 
and very rich. This specimen has indistinct ray upon it, the others are 


rayless, yellow surface. has some resemblance 


Say, but more transverse shell, and differs having the posterior slope 
entirely dark, while the usually rayed this part. 


Unto Plate 11, Fig. 14. 


valvulis subcrassis natibus parvis; epidermide subviridi, 
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Shell wide, compressed, emarginate; valves rather thick; beaks small; epidermis grecnish, radiated; 
cardinal teeth small; lateral teeth long and somewhat curved; nacre white and iridescent. 


Hab. Holston River, Tennessee. Dr. Currey. 
Cabinet, and Cabinet Dr. Currey. 

Diam. .8, Length 1.3, Breadth 2.7 inches. 

Shell wide, compressed, emarginate; substance the shell thin behind and 
thicker before; beaks small, rather compressed and placed near the anterior 
margin; ligament long and thin; epidermis greenish with numerous obscure 
rays over the whole disk; umbonial slope rounded; cardinal teeth small, pointed, 
double the left valve and single the right; lateral teeth long, somewhat 
curved, separated from the cardinal teeth anterior cicatrices distinct; posterior 
cicatrices confluent; dorsal cicatrices nearly the centre the cavity the 


beaks; cavity the shell very shallow; cavity the beaks very small; nacre 
white and iridescent. 


Remarks.—This species has somewhat the aspect large (nobis,) 
and the outline young subtentus (Say.) beaks are placed very 
near the anterior margin. single specimen came into possession. 
More perfect ones may found possess more beautiful rays. 


Unio Plate 11, Fig. 15. 


tibus cardinalibus compressis lateralibus longis vel salmonis colore 


Shell elliptical, somewhat inflated; valves rather thin; beaks somewhat prominent; epidermis brown, 
radiated; cardinal teeth compressed and erect; lateral teeth long and straight; nacre white salmon- 
coloured. 

Hab. Congaree River, South Carolina. Prof. Ravenel. 

Cabinet, and Cabinet Prof. Ravenel. 
Diam. .8, Length 1.3, Breadth 2.4 inches. 

Shell elliptical, somewhat inflated, biangulate behind; substance the shell 
rather thin; beaks somewhat prominent; ligament long and thin; epidermis 
brown with numerous dark green rays over the whole disk; cardinal teeth 
compressed, elevated, deeply divided the left valve; lateral teeth very long 
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and straight; anterior cicatrices distinct; posterior cicatrices confluent; dorsal 
cicatrices placed under the plate between the cardinal and lateral teeth; cavity 


the shell rather shallow; cavity the beaks small and somewhat angular; 
nacre white salmon-coloured. 


Remarks.—Professor Ravenel sent two specimens this species some 
time since. have delayed describing under the impression that might 
prove only confertus (nobis.) After careful examination, how- 
friend Prof. Geddings Charleston. more transverse shell than con- 
less inflated, and less elevated the umbonial slope. The older 
specimen partly salmon-coloured, the younger white the nacre. 


Unio striatus. Plate 12, Fig. 16. 


colore; dentibus cardinalibus parvis; lateralibus sublongis subrectisque; salmonis colore 
iridescente. 


Shell elliptical, compressed; valves thin; beaks rather epidermis striate, cardi- 
nal teeth small; lateral teeth rather long and nearly straight; nacre salmon-coloured and iridescent. 


Hab. Chattahoochee River, Columbus, Georgia. Dr. Boykin. 
Cabinet. 

Diam. .3, Length .9, Breadth 1.3 inches. 

Shell elliptical, substance the shell thin, thicker behind; beaks 
rather prominent; epidermis striate thin lamine; ligament short and thin; 
cardinal teeth small, double the left valve and single the right; lateral 
teeth rather long and nearly straight; anterior cicatrices distinct; posterior 
cicatrices distinct; dorsal cicatrices very small and placed nearly under the 
cardinal tooth; cavity the shell shallow; cavity the beaks very shallow 


and nearly angular; nacre salmon-coloured, more intense under the beaks, 
iridescent. 


small species having some resemblance Ravenelianus, 
(nobis,) but not thick, and more transverse. remarkable for the close 
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204 DESCRIPTION 


lamine the epidermis which give the whole disk (except the beaks) 
rough appearance. The epidermis lighter about the beaks. 


Unio Plate 12, Fig. 17. 


epidermide tenebroso-fuscd, dentibus cardinalibus lateralibus longis mar- 
iridescente. 


Shell elliptical, compressed, emarginate; valves rather thin; beaks somewhat prominent, compressed 


epidermis dark brown, striate; cardinal teeth very small; lateral teeth long and curved; nacre purple and 
iridescent. 


Hab. Chattahoochee River, Columbus, Georgia. Dr. Boykin. 
Cabinet. 

Diam. .6, Length .1, Breadth 1.9 inches. 

Shell elliptical, compressed, emarginate base; substance the shell rather 
thin; beaks somewhat prominent, compressed; ligament rather long and thin; 
epidermis dark brown, striate; cardinal teeth very small and lobed; lateral teeth 
long and curved; anterior cicatrices distinct; posterior cicatrices confluent; 
dorsal cicatrices placed the centre the cavity the beaks; cavity the 


shell very shallow; cavity the beaks very shallow; nacre purple and irides- 
cent. 


Remarks.—This species belongs that group which the compla- 
natus, may considered the type, the nacre which usually purple, 
but sometimes white and salmon. The four specimens which are before 
have all more less purple, one being deeply coloured with and tinged with 
purple, while another almost white. differs from the being 
more compressed and having very small cardinal tooth. also 


much smaller species. the posterior margin there disposition bi- 
angulation. 


Unio Plate 12, Fig. 18. 


luted, dentibus cardinalibus compressis; lateralibus parvis; iri- 
descente. 
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Shell obovate, inflated; valves thin; beaks scarcely prominent, the tips undulated; epidermis yellow, 
thickly cardinal teeth compressed; lateral teeth small; nacre white and iridescent. 


Hab. River, Tenn. Edgar. 
Cabinet, and Cabinet Mr. Edgar. 

Diam. .5, Length .7, Breadth inch. 

Shell obovate, inflated; substance the shell thin; beaks scarcely prominent, 
with minute undulations the tip; ligament very small and thin; epidermis 
yellow, with numerous capillary rays over nearly the whole disk; cardinal 
teeth compressed; lateral teeth small and nearly straight; anterior cicatrices 
distinct; posterior confluent; dorsal cicatrices placed the under 
side the plate between the cardinal and lateral teeth; cavity the shell deep 
and rounded; cavity the beaks rather deep and angular; nacre white and 
iridescent. 


Remarks.—One perfect individual and odd valve were all which were 
taken Mr. Edgar. Both these specimens are evidently females having the 
umbonial slope enlarged, and the dentate margin which well characterizes 
the sex. These specimens may not full growth, but doubt they occur 
much larger. This species has some resemblance young 
(nobis,) but very much smaller and thinner shell, and differs the rays. 


Unio Plate 12, Fig. 19. 


valvulis subtenuibus; natibus subprominentibus; epidermide 
dentibus cardinalibus parvis, elevatis; lateralibus longis subrectisque; cu- 
pred, 


Shell elliptical, wide, somewhat inflated; valves rather thin; beaks somewhat prominent; epidermis dark 
brown; cardinal teeth small, erect; lateral teeth long and nearly straight; nacre copper-coloured, very 


splendid and iridescent. 


Hab. Long Creek, Cocke Co., Tenn. Edgar. 
Cabinet, and Cabinets Mr. Edgar, Dr. Currey and Prof. 
Diam. .7, Length 1.2, Breadth 1.9 inches. 


Shell elliptical, transverse, somewhat inflated, substance the shell thin, 
thicker before; beaks rather prominent and slightly undulate tip; ligament 
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rather short and thin; epidermis dark brown, obscurely rayed; umbonial slope 
rounded; cardinal teeth small, erect, pointed, double the left and single 
the right valve; lateral teeth long, nearly straight, separated from the cardinal 
tooth; anterior cicatrices distinct; posterior cicatrices confluent; dorsal cica- 
trices placed directly the cavity the beaks; cavity the shell rather deep; 
cavity the beak shallow and angular; nacre very splendid copper-colour, 
whitish the anterior basal margin, dark the cavity and posterior part, 
beautifully iridescent. 


Remarks.—The bright and splendid hue the nacre this species supe- 
rior any other which has come under notice. outline closely 
allied obscurus but its fine nacre easily distinguishes it. young 
specimens may observed indistinct small rays over the posterior part the 
disk. the specimens before are enlarged the posterior basal 
margin, indicating their being females. 


Unio Plate 12, Fig. 20. 


valvulis tenuibus; natibus subprominentibus, apices epidermide 
luted, radiatd, dentibus cardinalibus parvis, lamellatis; lateralibus parvis, subcurvisque; mar- 
salmonis colore iridescente. 


Shell elliptical, inflated; valves thin; beaks rather prominent, undulate the tip; epidermis yellow, radi- 


ated, polished; cardinal teeth small, lamellar; teeth small and somewhat curved; nacre salmon- 
coloured and iridescent. 


Hab. Chattahoochee River, Columbus, Georgia. Dr. Boykin. 
Cabinet. 

Diam. .6, Length .9, Breadth 1.4 inches. 

Shell elliptical, inflated, with distinct linear rays over the whole disk except 
the posterior slope; substance the shell thin; beaks rather prominent, un- 
dulate the tip; ligament short and rather thick; epidermis yellow and finely 
polished; cardinal teeth small, compressed, disposed double both valves; 
lateral teeth small and somewhat curved; anterior cicatrices distinct; posterior 
cicatrices confluent; dorsal cicatrices the plate between the cardinal and 
lateral teeth; cavity the shell large; cavity the beaks rather deep and an- 
gular; nacre salmon-coloured and iridescent. 
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Remarks.—This species allied the occidens, (nobis,) but much 
smaller shell. The three specimens under examination are all the same 
size, and might easily mistaken for young individuals the occidens. dif- 
fers the rays, the undulation the beaks and the size. The slightly 
interrupted and are visible through the beautiful and delicate nacre. 


Unio aTRO-MARGINATUS. Plate 13, Fig. 21. 


plicatd, oblongd, subtenuibus; natibus prominulis; epidermide tenebrosd; 
dentibus cardinalibus parvis lateralibus longis subrectisque; valdé iridescente. 


Shell plicate, oblong, valves rather thin; beaks somewhat prominent; epidermis very dark; 
teeth lateral teeth long and nearly nacre purple and very iridescent. 

Hab. Chattahooche River, Columbus, Geo. Dr. Boykin. 

Cabinet. 

Diam. .5, Length 1.2, Breadth 1.9 inches. 

Shell folded over the whole disk, oblong, compressed substance the shell 
rather thin; beaks somewhat prominent; ligament rather short and thin; epi- 
dermis very dark, almost black posterior slope carinate and covered with re- 
gular, nearly parallel cardinal teeth small, double the left and single 
the right valve; lateral teeth long and nearly anterior cicatrices dis- 
posterior cicatrices confluent; dorsal cicatrices placed nearly the centre 
the cavity the shell; cavity the shell very cavity the beaks 
very nacre purple and very iridescent. 


Remarks.—T specimens only this distinct and interesting species were 
received among the shells from Dr. Boykin. outline and the folds re- 
sembles the Margaritana rugosa, rugosa, differs from 
not only generically the teeth, but the colour the epidermis, the 
nacre and having folds over the whole disk. two specimens before 
have beautiful purple nacre shading off into white towards the cavity the 
beaks. The folds causing undulations within the cavity display the fine irides- 
cence the nacre. The margin remarkably broad and black. very 
likely that, when numerous specimens are examined, the nacre may found 


vary, and some prove entirely white and some salmon-coloured the Unio 
complanatus. 
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208 DESCRIPTION 


Unio Plate 13, Fig. 22. 


Shell winged, folded, triangular, rather valves thick beaks somewhat epidermis 
dark brown; cardinal teeth small; lateral teeth rather long; nacre white and iridescent. 

Hab. Chattahoochee River, Columbus, Geo. Dr. Boykin. 

Cabinet. 

Diam. .1.2, Length 2.2, Breadth 2.8 inches. 

Shell winged, folded all over the disk, triangular; rather compressed sub- 
stance the shell thick beaks somewhat prominent; ligament short and thin; 
epidermis dark brown cardinal teeth small, apparently divided into three lobes 


each valve lateral teeth rather long and slightly curved anterior cicatrices 


posterior cicatrices confluent; dorsal cicatrices the under side 


the plate near the cardinal tooth; cavity the shell rather deep; cavity 
the beak nacre white and iridescent. 


owe the kindness Dr. Boykin this fine species, well 
many others herein described from the same locality. has perhaps more re- 
semblance (nobis,) than any other species its outline, 
and its folds, which latter are, however, larger. the posterior slope the folds 
are very regular, the other part, less so. have had possession many 
years young individual from the late Judge Tait, much resembling this, 
and may prove the same species. geographical distribution 
the species this family great interest and very important many re- 
spects, find marked distinction nearly all the different species respec- 
tively inhabiting the waters east and west the mountains, have elsewhere 
observed. For many years have been exceedingly desirous obtaining the 
shells inhabiting the approximating waters which fall respectively into the 
Atlantic one side, and the Gulf Mexico east the Mississippi, the 
other. The Chattahoochee the first river magnitude rising the moun- 
tains which descends the gulf, unless the Flint river excepted. Among 
the species from this locality now under examination, find three with folds 
(none with tubercles,) which, not possess any our eastern rivers, may 
considered have the western character. remainder part resemble 
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our eastern species, but others again resemble the smooth ones the West. 
have made many attempts obtain the shells Ocmulgee river, the most 
southern the Atlantic basin, without success. would exceedingly desi- 
rable compare the species the two basins, order designate the charac- 
ters those nearly placed together waters wide drainage. 


Unio Plate 13, Fig. 23. 


mide luted, dentibus cardinalibus subgrandibus, lateralibus sublongis subrec- 
salmonis colore tinctd iridescente. 


Shell elliptical, somewhat inflated, subangulate behind; valves thin; beaks rather prominent; epidermis 
yellow, rayed, polished; cardinal teeth rather large and erect; lateral teeth rather long and nearly straight 


nacre salmon-coloured and iridescent. 
Hab. Chattahoochee River, Columbus, Georgia. Dr. Boykin. 
Cabinet. 
Diam. .6, Length .1, Breadth 1.7 inches. 
Shell elliptical, somewhat inflated, subangulate behind; substance the shell 
thin; beaks rather prominent, slightly undulate the tip; ligament rather 


short and thin; epidermis yellow, rayed over the whole disk, polished; cardinal 


teeth double both valves, erect, pointed; lateral teeth rather long and nearly 
straight; anterior cicatrices distinct; posterior cicatrices confluent; dorsal cica- 
trices placed the under side the cardinal tooth; cavity the shell rather 


deep; cavity the beaks small and angular; nacre salmon-coloured and iri- 
descent. 


the examination seven specimens this species one proved 
have white nacre and another have obsolete rays. The whole disk 
usually covered with rays; the colour the epidermis ochry yellow. 


Plate 14, Fig. 24. 


valvulis natibus elevatis; epidermide tenebroso den- 
tibus cardinalibus lateralibus longulis albd. 


Shell rounded, inflated; valves thick; beaks elevated; epidermis striate and dark cardinal teeth 


rather large; lateral teeth rather long and nearly straight; nacre white. 
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Hab. French, Broad and Holston Rivers, Tenn. Edgar. 
Cabinet, and Cabinets Mr. Edgar and Dr. Troost. 

Diam. .1, Length 1.4, Breadth 1.6 inches. 

Shell rounded, inflated, solid; substance the shell very thick; beaks ele- 
vated ligament rather short and thick; epidermis with indistinct rays, striate, 
dark brown, becoming squamose towards the margin; lines growth approxi- 
mate; cardinal teeth rather large; lateral teeth rather long, thick, nearly straight; 
anterior cicatrices distinct; posterior cicatrices distinct, the smaller one being 
placed the end the lateral tooth; dorsal cicatrices placed the under 
side the cardinal tooth; cavity the shell shallow, rounded; cavity the 
beaks rather deep and angular; nacre milky white. 


Edgar brought this species from East Tennessee, and kindly 
submitted several specimens me. seems naturally placed between 
ebenus and subrotundus (nobis,) and resemble maculatus,Con. Mr. 
Edgar informs that the animal colourless. 


Unto Plate 14, Fig. 25. 


triangulari, valvulis crassis; natibus elevatis; epidermide luted, 


Shell nodulous, triangular, emarginate; valves thick; beaks elevated; epidermis yellow, striate; cardi- 
nal teeth large; lateral teeth small and straight; nacre white. 


Hab. Cany Fork and Cumberland Rivers, Middle Tenn. Edgar. 
Cabinet, and Cabinets Mr. Edgar and Dr. Troost. 

Diam. .1, Length 1.9, Breadth 2.2 inches. 

Shell tuberculate nearly all over, triangular, emarginate the posterior 
margin, depressed behind the umbonial slope; substance the shell very thick 
before, thinner behind; beaks elevated; ligament rather short and thick; epi- 
dermis yellow, striate; cardinal teeth very large and double both valves; 
lateral teeth very short, thick and straight; anterior cicatrices distinct; posterior 
cicatrices distinct; dorsal cicatrices placed the under side the cardinal 


tooth; cavity the shell shallow; cavity the beaks very deep and angular; 
nacre white and silvery. 


) 
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Remarks.—This very interesting species, and closely resembles the 
Metanever, Raf. one side, and intermedius, Con. the other, that 
first, seeing single specimen, had doubts the propriety proposing for 
anew name. have before five individuals brought Mr. Edgar from 
Middle Tennessee, and also five specimens which came from 
East Tennessee. The latter are all smaller than the and differ 
having very few and very small tubercles, while the crowded with 
large ones. From the metanever differs totally, being without the large 
and regular tubercles the umbonial slope, and the slope The 
nacre very silvery, and with little iridescence. one specimen there 
are few indistinct green spots the epidermis, which fine young speci- 
mens may resemble the arrow-headed marks the metanever. 


Unio Plate 14, Fig. 26. 


triangulari, valvulis crassissimis; natibus elevatis, crassis; epidermide 
dentibus cardinalibus magnis; lateralibus brevibus subrectisque; albd iridescente. 


Shell triangular, inflated; valves very beaks elevated and thick; epidermis yellowish-brown, 
wrinkled; cardinal teeth large; lateral teeth short and nearly straight; nacre white and iridescent. 


Hab. Ohio River, near Cincinnati. Lea. 
Cabinet and Cabinet Lea. 

Diam. 1.1, Length 1.8, Breadth 1.6 inches. 

Shell triangular, inflated, flattened before the umbonial slope, nearly equila- 
teral, emarginate base; substance the shell very thick; beaks elevated, 
very thick and incurved, the tip slightly undulate; ligament very short and 
rather thick; epidermis yellowish-brown, wrinkled, obscurely radiated the 
umbones, the rays being lost the wrinkles nearly half-way from the beaks; 
umbonial slope carinate; posterior slope much flattened; cardinal teeth large, 
single the left and double the right valve; lateral teeth short, nearly 


straight and disposed double both valves; anterior cicatrices distinct; 


posterior cicatrices distinct, the smaller one being placed the end the 

lateral tooth; dorsal cicatrices placed the under side the cardinal tooth; 

cavity the shell rather deep; cavity the beaks deep and angular; nacre 

white and iridescent. 
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212 DESCRIPTION 


Remarks.—This species has embarrassed for some time, have had, 
until recently, but few specimens. close resemblance the speci- 
mens before both the Lam., and trigonus, (nobis.) 
differs from both being more rounded the base, the emargination being 
very small. higher the beaks than the and more flattened 
there than the colour approaches more the former. The 
rays are less distinct than the rarely reaching more than half-way 
the base. They vary very little all the specimens have examined. 


two specimens out fourteen before me, the nacre the cavity the shell 
pale salmon colour. 


Plate 15, Fig. 27. 


Testa triangulari, valvulis crassis; natibus magnis, elevatis; epidermide tenebroso- 


dentibus cardinalibus ‘subgrandibus; lateralibus crassis brevibusque; 
iridescente. 


Shell triangular, solid, inflated; valves beaks large and elevated; epidermis dark brown, 
cardinal teeth rather large; lateral teeth thick and short; nacre white and iridescent. 

Hab. Holston River, Tenn. Edgar. 

Cabinet and Cabinet Mr. Edgar. 

Diam. .8, Length 1.1, Breadth 1.5 inches. 

Shell triangular, solid, inflated; substance the shell very thick, thinner 
behind beaks elevated, large and solid; ligament short and rather epi- 
dermis dark brown with several large interrupted rays over the umbones; car- 
dinal teeth rather large lateral teeth oblique, short, thick and nearly straight 
anterior cicatrices distinct; posterior cicatrices distinct, the smaller one being 
placed the end the lateral tooth; dorsal cicatrices scarcely perceptible, 
placed the inferior part the cardinal tooth; cavity the shell very shallow; 
cavity the beaks shallow and rounded; nacre white and iridescent. 


Remarks.—A single specimen only this shell was received with those 
sent Mr. Edgar. well characterized little species. outline 
somewhat like trigonus, (nobis,) but more rounded, has not sharp 
carina and may distinguished its broad rays. 


q 


26. plenus. 


wit 
A 


7 
7 
q 
| 
a 
| 
4 
| 


NEW FRESH WATER AND LAND SHELLS. 213 


Plate 15, Fig. 28. 


triangulari, valvulis natibus elevatis, incurvis, apices epider- 
mide luted, densé dentibus cardinalibus subgrandibus; lateralibus subcurvis; margarita alba 
iridescente. 


Shell triangular, compressed; valves thick; beaks elevated, incurved and undulated the tip; epidermis 
yellow, much radiated; cardinal teeth rather lateral teeth somewhat curved; nacre white and iri- 
descent. 


Hab. Scioto River, near Chillicothe, Ohio. Bourne. 
Cabinet, and Cabinet Mr. Bourne. 
Length 1.2, Breadth 1.2 inches. 
Shell triangular, very much compressed behind the umbonial slope, swollen 
over the umbones; substance the shell very thick, thinner towards the pos- 
terior basal beaks elevated, very thick and solid, incurved and undu- 
lated the apex; ligament short and thin; epidermis yellow with numerous 
interrupted rays nearly over the whole disk, the lines growth being very dis- 
tinct; cardinal teeth rather large and broad; lateral teeth thick and somewhat 
curved anterior cicatrices distinct, the superior one very deep; posterior cica- 
trices distinct, and placed the end the lateral tooth; dorsal cicatrices placed 
rather under the cardinal tooth cavity the shell shallow cavity the beaks 
shallow and nacre white and iridescent. 


Remarks.—This species seems only have been observed Mr. Bourne, 
whose kindness have before the two specimens found him. 
outline, general form and solidity resembles most pyramidatus, (nobis.) 
differs entirely the epidermis being yellow and having rays, and the 
nacre which has appearance colour whatever either specimen. one 
individual beautiful green rays cover the disk—in the other they not reach 
the anterior margin. epidermis both remarkably yellow. name 
after the naturalist Mr. Bourne, who has first observed it. 


Unio Plate 15, Fig. 29. 


dentibus cardinalibus parvis lateralibus longis iridescente. 
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214 DESCRIPTION 


Shell elliptical, inflated, very small; valves thick; beaks somewhat prominent; epidermis nearly black 
teeth small; lateral teeth long and curved; nacre white and iridescent. 
Hab. Chattahoochee River, Columbus, Georgia. Dr. Boykin. 
Cabinet. 


Diam. .4, Length .6, Breadth inches. 

Shell elliptical, inflated, very small; substance the shell thick, thinner 
behind; beaks somewhat prominent; ligament short and thin epidermis nearly 
black; cardinal teeth small, disposed double both valves; lateral teeth 
long and anterior cicatrices distinct posterior cicatrices confluent dor- 
sal cicatrices placed the inferior part the tooth; cavity the shell deep; 
cavity the beaks very small; nacre white, pearly and beautifully iridescent 
the posterior part. 


single specimen only this species was received. seems 
most nearly allied parvus, Barnes, but differs being smaller species 
and having thicker nacre. 

More recently received from Couper, Esq., Hopeton near Darien 
three specimens this species, one which sub-carinate the umbonial 
slope. second one enlarged posteriorly exhibiting the female character. 
All the three are rather smaller than that received from Dr. Boykin. 


Unio Plate 15, Fig. 30. 
triangulari, valvulis crassis, natibus elevatis; epidermide luted, valdé 


dentibus cardinalibus magnis, lateralibus albd iridescente. 


Shell triangular, compressed, emarginate valves beaks elevated; epidermis yellow, much radiated 
cardinal teeth large; lateral teeth straight; nacre white and iridescent. 


Hab. River, Tenn. Prof. Troost and Dr. Currey. 
Tennessee River, Florence, Ala. Mr. Dutton. 
Cabinet, and Cabinets Mr. Edgar, Dr. Currey and Prof. Troost. 
Diam. .8, Length 1.2, Breadth 1.3 inches. 
Shell triagular, compressed, emarginate base, flattened widely furrowed 
before the umbonial slope; substance the shell thick; beaks elevated and 
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thick ligament small, linear; epidermis yellow, with numerous large dark 
green rays over nearly the whole disk; umbonial slope carinate cardinal teeth 
large, lateral teeth oblique and straight; anterior cicatrices distinct; 
posterior cicatrices distinct, the smaller one being placed the end the lateral 
tooth dorsal cicatrices small, placed the upper side the cavity the beaks; 


cavity the shell very shallow; cavity the beaks small and angular; nacre 
white and iridescent. 


Remarks.—Two specimens only were received from Mr. Edgar, 
whom dedicate it. interesting little species, and remarkable for its 
form and the dark green rays, which almost cover the yellow ground. The 
larger specimen has wide furrow nearly down the centre the valve from 


the beak—the smaller one only flattened there. both specimens the pos- 
terior slope devoid rays. 


UNIO Plate 15, Fig. 31. 


dentibus cardinalibus minimis; lateralibus brevibus rectisque; iridescente. 


Shell rather round, somewhat inflated; valves very thick; beaks much elevated; epidermis brown, 
radiated cardinal teeth very small; lateral teeth short and nacre white and iridescent. 


Hab. Holston River, Tenn. Edgar. 
Cabinet, and Cabinet Mr. Edgar. 

Diam. .9, Length 1.3, Breadth 1.3 inches. 

Shell rather round, somewhat inflated, flat before the umbonial slope; sub- 
stance the shell very thick; beaks very much elevated and thick; ligament 
very short; epidermis brown, with broad interrupted rays behind the umbonial 
slope; umbonial slope sub-carinate; cardinal teeth very small and rather flat- 
tened; lateral teeth short and straight, with broad plate intervening between 
them and the cardinal tooth; anterior cicatrices distinct; posterior cicatrices dis- 
tinct, the smaller one being placed the end the lateral tooth; dorsal cica- 
trices very small and placed the upper side the cavity the beaks; cavity 


the shell shallow; cavity the beaks angular; nacre white and iridescent. 
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216 DESCRIPTION 


Remarks.—Mr. Edgar procured this species when geological tour with 
Professor Troost the Holston River. single specimen only pos- 
session, but its characters are distinct that not hesitate propose 
new species. seems between undatus, (Barnes,) and Cor, (Con- 
rad.) The specimen before remarkable for the broad rays extending 
the basal margin behind the umbonial slope the flattened part the side 


the valve. The beaks the specimen being eroded, impossible say 
the tips undulated not. 


Unio Plate 16, Fig. 32. 


valdé inequilaterali; valvulis natibus subprominentibus, 


apices undulatis; epidermide luteo dentibus cardinalibus compressis; lateralibus longis subrec- 


Shell obovate, rather inflated, very inequilateral; valves rather thin; beaks rather prominent, undulate 
the tip; epidermis yellowish-brown; cardinal teeth compressed; lateral teeth long and nearly 


nacre white and iridescent. 

Hab. Oak Orchard Creek, Orleans County, Dr. Boyd. 

Cabinet, and Cabinet Dr. Jay. 

Length 1.2, Breadth 1.9 inches. 

Shell obovate, rather inflated, very inequilateral, subangulate before, with re- 
gular, rather close and nearly equidistant marks growth; substance the 
shell rather thin, thicker before; beaks rather prominent, with small undula- 
tions the tip; ligament rather short and thin; epidermis yellowish-brown, 
striate; cardinal teeth compressed, double both valves; lateral teeth long and 
nearly straight; anterior cicatrices distinct; posterior cicatrices confluent; dor- 
sal cicatrices the under side the cardinal tooth; cavity the shell rather 


deep and rounded; cavity the beaks shallow and subangular; nacre white 
and iridescent. 


Remarks.—Dr. Jay kindly sent two specimens this shell some time 
since. They were collected Dr. Boyd, Assistant State Geologist. One 
them has few rays behind, the other without rays. The anterior slope 
both specimens truncate, much the smaller one, induce 
believe deformed. perhaps most nearly allied ochraceus, Say. 


q 


f 
4 
q 


f. 


. 
. 
‘ 
7 


— 


NEW FRESH WATER AND LAND SHELLS. 271 


Unio Plate 16, Fig. 33. 


Testa subcompressd, valdé inequilaterali; crassis; natibus subprominenti- 


bus; epidermide dentibus cardinalibus subgrandibus lateralibus crassis 
purpured. 


Shell plicate, oblong, rather compressed, very inequilateral; valves thick; beaks somewhat prominent; 
epidermis nearly cardinal teeth rather large lateral teeth thick and long; nacre white and purple. 

Hab. Chattahoochee River, Georgia. Sloat. 

Cabinet, and Cabinets Dr. Jay and Mr. Sloat Mobile. 

Diam. 1.5, Length 2.3, Breadth 4.2 inches. 

Shell folded, oblong, rather compressed, very inequilateral, biangular behind; 
substance the shell thick; beaks somewhat prominent; ligament long and 
thick; epidermis nearly black; cardinal teeth rather large and striate; lateral 
teeth thick and long; anterior cicatrices distinct; posterior cicatrices confluent; 
dorsal cicatrices placed under the plate between the cardinal and lateral teeth; 


cavity the shell shallow; cavity the beaks shallow and angular; nacre 
white with purple tints, iridescent behind. 


Remarks.—The specimen described was kindly lent Dr. Jay, who 
received Mr. Sloat, the latter gentleman having found but two specimens. 
The specimen quoted being Cabinet, was sent Dr. Boykin 
Columbus, Georgia. have classed with the Sloatianus, with some hesi- 
tation, differs being thicker and more inflated shell, being more 
plicate, and having angle the umbonial slope. The specimen 
depauperated one, and when more perfect ones are observed, other characters 
may found, which would render necessary make distinct species it. 


Unto Plate 16, Fig. 34. 


triangulari, crassis; natibus subprominentibus; epidermide sub- 


dentibus cardinalibus lateralibus longis subrectisque; salmonis colore 
vel vel alba iridescente. 


Shell plicate, triangular, rather inflated; valves thick; beaks somewhat prominent; epidermis nearly 


black; cardinal teeth small; lateral teeth long and nearly straight; nacre salmon-coloured, purple white 
and iridescent. 
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218 DESCRIPTION 


Hab. Chattahoochee River, near Columbus, Georgia. Dr. Boykin. 
Cabinet, and Cabinet Mr. Nicklin. 

Diam. .9, Length 1.4 Breadth 2.2 inches. 

Shell folded the posterior slope, triangular, rather inflated; substance 
the shell thick, thinner behind; beaks somewhat prominent; ligament short 
and thick; epidermis nearly black; cardinal teeth small, lobed and striate; late- 
ral teeth long and nearly straight; anterior cicatrices distinct; posterior cicatrices 
confluent; dorsal cicatrices placed the under side the plate between the 
cardinal and lateral teeth; cavity the shell rather shallow; cavity the beaks 


shallow and subangular; nacre salmon-coloured, purple white, and very iri- 
descent behind. 


Remarks.—Specimens various ages this species were kindly sent 
Dr. Boykin. general outline and appearance closely resembles 
crassidens, Lam., but much smaller species. belongs that great 
group which the complanatus, may considered the type. Among 
the numerous specimens before me, the salmon colour prevails greatly, purple 
being the rarest. the young specimens obscure rays may observed, 


the adults the umbonial slope usually angular, and bounds the folds, which 
are not numerous. 


Unio Plate 17, Fig. 35. 


valvulis natibus vix epidermide dentibus cardinalibus par- 
vis, lateralibus longissimis albd iridescente. 


Shell winged, wide, compressed, biangular behind, very inequilateral; wing high, acuminate and double; 
valves somewhat beaks scarcely prominent; epidermis dark brown; cardinal teeth small, 
lateral teeth very long and straight; nacre white and iridescent. 

Hab. New Von den Busch, 

Cabinet, and Cabinets Dr. Von den Busch and Mr. Gruner Bremen. 
Diam. 1.2, Length 3.6, Breadth 5.5 inches. 

Shell winged, wide, compressed, biangular behind, subangular the um- 
bonial slope, with numerous very minute granulations over the disk, very ine- 
quilateral; wing high, duplex, terminating two points, the anterior one being 
the highest and acutely pointed; substance the shell rather thick; beaks 
scarcely prominent; ligament concealed, except the posterior part, which 
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218 DESCRIPTION 


Hab. Chattahoochee River, near Columbus, Georgia. Dr. Boykin. 
Cabinet, and Cabinet Mr. Nicklin. 

Diam. .9, Length 1.4 Breadth 2.2 inches. 

Shell folded the posterior slope, triangular, rather inflated; substance 
the shell thick, thinner behind; beaks somewhat prominent; ligament short 
and thick; epidermis nearly black; cardinal teeth small, lobed and striate; late- 
ral teeth long and nearly straight; anterior cicatrices distinct; posterior cicatrices 
confluent; dorsal cicatrices placed the under side the plate between the 
cardinal and lateral teeth; cavity the shell rather shallow; cavity the beaks 


shallow and subangular; nacre salmon-coloured, purple white, and very iri- 
descent behind. 


Remarks.—Specimens various ages this species were kindly sent 
Dr. Boykin. general outline and appearance closely resembles 
crassidens, Lam., but much smaller species. belongs that great 
group which the complanatus, may considered the type. Among 
the numerous specimens before me, the salmon colour prevails greatly, purple 
being the rarest. the young specimens obscure rays may observed, 
the adults the umbonial slope usually angular, and bounds the folds, which 
are not numerous. 


Unio Plate 17, Fig. 35. 


natibus vix prominentibus; epidermide dentibus cardinalibus par- 


Shell winged, wide, compressed, biangular behind, very inequilateral; wing high, acuminate and double; 
valves somewhat beaks scarcely prominent; epidermis dark brown; cardinal teeth small, 
lateral teeth very long and straight; nacre white and iridescent. 

Hab. New Von den Busch, 

Cabinet, and Cabinets Dr. Von den Busch and Mr. Gruner Bremen. 
Diam. 1.2, Length 3.6, Breadth 5.5 inches. 

Shell winged, wide, compressed, biangular behind, subangular the um- 
bonial slope, with numerous very minute granulations over the disk, very ine- 
wing high, duplex, terminating two points, the anterior one being 
the highest and acutely pointed; substance the shell rather thick; beaks 
scarcely prominent; ligament concealed, except the posterior part, which 
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spread out the valve; epidermis very dark brown; cardinal teeth small, 
crenulate; lateral teeth very long and straight; anterior cicatrices distinct; 
posterior cicatrices confluent; dorsal cicatrices placed row the cavity 
the beaks; cavity the shell very shallow; cavity the beaks exceedingly 
small; nacre white and beautifully iridescent. 


Remarks.—Since described the from New South Wales, 
have received the above described species from Dr. Von den Busch, and his 
most curious and interesting species which have been observed. The duplex 
form the wing very remarkable. The early growth rises almost perpen- 
dicularly above the beaks point, the succeeding growth forming its sym- 
phynote fold horizontal line, sets off much below the apex the first 
growth. The whole presents the appearance part being broken out. This, 
less degree, but still perfect manner the very young the 
(nobis,) which usually not always the second growth the wing, takes 
new point form the fold over the ligament. The cardinal teeth 
are very remarkable, presenting but small cleft, while the crenulations fill 
the space connected with the lateral tooth, this resembling the 
The margin anterior the beaks presents the appearance there having been 
Immediately before the cardinal tooth there remarkable angular 
notch the nacre filled with laminated epidermal matter. The anterior 
cicatrices have the peculiarity mentioned the but the three 
cicatrices are here perfectly distinct. ‘The epidermis minutely striate over 
most the disk; but over the middle part, and the wing, there may 
observed with lens numerous very remarkable, minute, round granulations. 

Dr. Von den Busch informs me, that obtained this shell from his friend 
Mr. Gruner, who, from similarity with dolphin,” proposed the name 
delphinus, which have adopted. the vessel which brought this shell also 
visited some the islands the Indian Ocean, Mr. Gruner thinks there may 
some doubt its inhabiting New Holland.* 


Since this paper went press, letter received from Dr. Von den Busch, informs that this shell 
came from the “river Souzi, the coast 
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Unio Plate 18, Fig. 36. 


ellipticd, subcompressd, valvulis subtenuibus natibus subprominentibus epi- 
dermide dentibus cardinalibus minimis; lateralibus longis subcurvisque; mar- 
iridescente. 


Shell elliptical, rather compressed, angular behind; valves rather thin; beaks rather prominent; epidermis 
dark brown, polished; cardinal teeth very lateral teeth long and somewhat curved; nacre white and 
iridescent. 


Hab. Ogechee River, Georgia, Major Conte. 
Cabinet, and Cabinet Major Conte. 

Diam. Length .7, Breadth 1.2 inches. 

Shell elliptical, rather compressed, angular behind; umbonial slope angular; 
substance the shell rather thin; beaks rather prominent; ligament small and 
epidermis dark brown, darker the posterior slope; polished, furnished 
with small obscure rays; cardinal teeth very small; lateral teeth long and some- 
what curved; anterior cicatrices distinct; posterior cicatrices confluent; dorsal 
cicatrices placed the under side the plate between the cardinal and lateral 
teeth; cavity the shell small; cavity the beaks very shallow and angular; 
nacre white and iridescent. 


Remarks.—Some years since several specimens this shell were kindly sent 
tome Major Conte. Fearing that they were young shells some known 
species, deferred describing them. have not since been able place them 
with any known species, and now persuaded that they are distinct. This 
species somewhat allied complanatus. 


Javanus. Plate 18, Fig. 37. 


valdé inequilaterali, valvulis subcrassis; natibus 
vix epidermide dentibus cardinalibus minimis; lateralibus longis cur- 


Shell elliptical, rather inflated, very inequilateral, subbiangular behind; valves rather thick beaks scarcely 


prominent; epidermis yellowish-brown; cardinal teeth very small; lateral teeth long and curved; nacre 
white and iridescent. 
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Hab. Java. Von den Busch, 
Cabinet, and Cabinet Dr. Von den Busch Bremen. 

Diam. Length 1.3, Breadth 2.2 inches. 

Shell elliptical, rather inflated, very inequilateral, subbiangular and com- 
pressed behind; substance the shell rather thick; beaks scarcely prominent; 
ligament rather short and thin; epidermis smooth, shining, yellowish brown, 
very dark the posterior slope; cardinal teeth very small, double the 
and single the left valve; lateral teeth long and curved; anterior cicatrices 
confluent; posterior cicatrices confluent; dorsal cicatrices placed under the plate 
between the cardinal and lateral teeth; cavity the shell rather deep; cavity 
the beaks rather shallow; nacre white and iridescent. 


Remarks.—This species has its exterior somewhat the appearance 
small Anodonta fluviatilis, (nobis.) The posterior and dorsal margins are sinu- 
ous. The first grown large. The second and third are approximate. The 
beaks the only specimen have before are eroded, but the small undula- 
tions visible the posterior slope induce believe that when perfect indi- 


viduals are observed, the tip will found finely undulate. cardinal 
teeth are remarkably small. 


Plate 18, Fig. 38. 


transversd, valdé inequilaterali; subcrassis; natibus subprominentibus, 
apices undulatis; epidermide luted, dentibus cardinalibus longis; lateralibus sub- 


Shell wide, somewhat inflated, very inequilateral; valves somewhat thick; slightly prominent, 


undulate the tip; epidermis yellow, shining; cardinal teeth long; lateral teeth long and somewhat curved; 
nacre white and iridescent. 


Hab. Von den Busch, 
Cabinet, and Cabinet Dr. Von den Busch. 
Diam. .4, Length .7, Breadth 1.5 inches. 
Shell wide, somewhat inflated, very inequilateral, angular the umbonial 
slope, substance the shell somewhat thick; beaks slightly prominent, with 
small undulations the tip; umbonial slope with two raised lines and two yel- 
low rays each valve diverging from the beak; long and thin; 
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DESCRIPTION 


epidermis yellow, inclining greenish brown, smooth and shining; cardinal 
teeth long and compressed; lateral teeth long and somewhat curved; anterior 
cicatrices confluent; posterior cicatrices confluent; dorsal cicatrices placed 
the centre the cavity the beaks; cavity the shell rather shallow; cavity 
the beaks shallow and subangular; nacre pearly white and very iridescent. 


Remarks.—This species outline resembles the pictorum, Lam. and Unio 
Corrianus, nobis. was sent from Bremen Dr. Von den Busch, who 
thinks came from Java, but not sure its the two specimens 
before the rays the posterior portion are very distinct. 


Plate 18, Fig. 39. 


Testa inequilaterali; valvulis tenuibus; natibus epidermide 
dentibus cardinalibus parvis, albd iridescente. 


Shell obovate, compressed, valves thin; beaks somewhat prominent; epidermis yellowish- 
brown; cardinal teeth small, tuberculate; nacre white and iridescent. 


Hab. Java. Von den Busch, 
Cabinet, and Cabinet Dr. Von den Busch Bremen. 

Diam. .8, Length 1.8, Breadth 2.8 inches. 

Shell obovate, compressed, inequilateral; substance the shell thin; beaks 
somewhat prominent; ligament long and thin epidermis yellow, brown, obscure- 
rayed, darker the posterior slope and lighter towards the basal margin 
cardinal teeth small, consisting irregular tubercle; anterior cicatrices con- 
fluent; posterior cicatrices confluent; dorsal cicatrices placed row across 


the cavity the beaks; cavity the shell shallow; cavity the beaks very 
small; nacre white and iridescent. 


form the teeth this shell places near the genus 
Anodonta. The enlargement this part greater than the Alasmodonta 
edentula, Say, (Anodon areolatus, Swainson,) which have, synopsis, 
placed with the Anodonte. fact, falls into that division which d’Orbigny 
has made under the name Monocondylea, and somewhat like his species 
name after Dr. Von den Busch, whose kindness 
indebted for the specimen now described. 
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Plate 18, Fig. 40. 


Shell triangular, somewhat compressed, emarginate, sulcate; valves thick; beaks rather prominent, un- 
dulated the tip; epidermis yellowish brown; cardinal teeth large; nacre white and iridescent. 


Stone’s River, Tenn. Dr. Currey Nashville. 

Cabinet, and Cabinets Dr. Currey, Dr. Troost and Mr. Edgar. 
Diam. .5, Length .7, inch. 

Shell triangular, somewhat compressed flattened the side, emarginate 
the basal and posterior basal margins, furrowed the posterior slope; substance 
the shell thick, thinner before; beaks rather prominent, with large undula- 
tions the tip, nearly medial; ligament short and rather thick; epidermis yel- 
lowish brown; umbonial slope posterior slope flattened cardinal teeth 
large, one closing behind the other; anterior cicatrices posterior 
cicatrices confluent; dorsal cicatrices placed under the cardinal tooth; cavity 


the shell very small; cavity the beaks angular and shallow; nacre white 
and iridescent. 


Remarks.—A single specimen this species Margaritana was among 
the shells from Dr. Currey. had found two three only, all which were 
the same diminutive size, and, like mine, much eroded. about the size 
the fabalis, (nobis,) and has some resemblance were not separated 
generically from it, the furrow the posterior slope causing two oblique folds 
would once distinguish it. very solid shell, and the teeth are robust. 


name after Dr. Currey, whose kindness indebted for the possession 
the shell. 


ANODONTA ARGENTEA. Plate 19, Fig. 41. 


Shell elliptical, inflated, wide; valves thin; beaks rather prominent; apices minutely undulate; epidermis 
brown, radiated nacre silvery and iridescent. 
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Hab. Stone’s River, Tenn. Dr. Currey. 
Cabinet, and Cabinet Dr. Currey. 

Diam. 1.2, Length 1.5, Breadth 2.9 inches. 

Shell elliptical, inflated, wide; substance the shell thin; beaks rather promi- 
nent, with two three small undulations the tip; ligament thin and rather 
long; epidermis brown with dark green rays over the disk; anterior cicatrices 
distinct; posterior cicatrices confluent; dorsal cicatrices none; cavity the shell 
very deep; cavity the beak very shallow; dorsal line slightly curved, being 
the left valve elevated under the beak the form lamellar tooth; nacre 
silvery and iridescent. 


form this species closely allied An. (nobis. 
Its nacre is, however, more silvery and thicker, and has dark rays. 


Plate 19, Fig. 42. 


dermide luted viride; margarité salmonis colore margine lato. 


Shell elliptical, inflated, valves beaks rather prominent; apices undulated epidermis yellow 
and green; nacre margin broad. 


Hab. Harpeth River, Tenn. Edgar. 

Cabinet, and Cabinets Mr. Edgar and Dr. Troost. 
Diam. 1.8, Length 2.3, 4.2 inches. 

Shell elliptical, inflated, substance the shell thin; beaks rather pro- 
minent, with double undulation the apices; ligament very small and thin; 
epidermis yellow with green bands; anterior cicatrices confluent; posterior cica- 
trices confluent; dorsal cicatrices none; cavity the shell deep and rounded; 
cavity the beaks very shallow; dorsal line irregularly curved; nacre beauti- 
fully salmon-coloured, having deep margin. 


Remarks.—But single specimen this species has come under notice. 
its general form resembles An. decora, (nobis.) is, however, smaller 
species, has broader margin, and less inflated. alternate bands yel- 


low and green give agreeable aspect. nacre delicate colour 
and very satin-like. 
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ANODONTA FERRUGINEA. Plate 19, Fig. 43. 


Shell elliptical, inflated; valves thin; beaks prominent, minutely undulate the tips, ferruginous; epi- 
dermis dark brown and polished; nacre bluish-white and iridescent. 


Hab. Simon’s Creek, Indiana. Lea. 
Cabinet, and Cabinet Lea. 

Diam. .1, Length 1.3, Breadth 2.4 inches. 

Shell elliptical, inflated, posterior margin biangular; substance the shell 
thin; beaks ferruginous, prominent, with three four nearly concentric small 
folds the tip; ligament long and thin; epidermis dark brown and shining; ante- 
rior cicatrices confluent; posterior cicatrices confluent; dorsal cicatrices placed 
nearly the centre the cavity the beaks; cavity the shell deep and 


cavity the beaks shallow; dorsal line slightly curved under the 
beaks; nacre bluish-white and iridescent. 


Remarks.—This small species with remarkably ferruginous beaks, and 
dark brown, sometimes greenish epidermis. Indistinct rays may observed 
some individuals. The lines growth are dark, and some specimens 
the basal margin disposed emarginate. somewhat allied An. un- 
dulata, Say, but differs very much colour and undulations the beaks. 


Plate 20, Fig. 44. 


inequilaterali; valvulis natibus subprominentibus, apices un- 


Shell elliptical, inflated, inequilateral valves thin; beaks rather prominent, undulate the tips; epidermis 
nacre bluish white and iridescent. 


Hab. Vicinity Fort Winnebago. Dr. Foot. 


Cabinet. 


Diam. 1.2, Length 1.9, Breadth 3.3 inches. 


Shell elliptical, inflated, inequilateral, angular behind; substance the shell 
rather thin; beaks rather prominent, undulate the tip; ligament rather short 
and thin; epidermis yellowish-brown; anterior cicatrices confluent; posterior 
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ANODONTA FERRUGINEA. Plate 19, Fig. 43. 


Shell elliptical, inflated; valves thin; beaks prominent, minutely undulate the tips, ferruginous; epi- 
dermis dark brown and polished; nacre bluish-white and iridescent. 

Hab. Simon’s Creek, Indiana. Lea. 

Cabinet, and Cabinet Lea. 

Diam. .1, Length 1.3, Breadth 2.4 inches. 

Shell elliptical, inflated, posterior margin biangular; substance the shell 
thin; beaks ferruginous, prominent, with three four nearly concentric small 
folds the tip; ligament long and thin; epidermis dark brown and shining; ante- 
rior cicatrices confluent; posterior cicatrices confluent; dorsal cicatrices placed 
nearly the centre the cavity the beaks; cavity the shell deep and 


cavity the beaks shallow; dorsal line slightly curved under the 
beaks; nacre bluish-white and iridescent. 


Remarks.—This small species with remarkably ferruginous beaks, and 
dark brown, sometimes greenish epidermis. Indistinct rays may observed 
some individuals. The lines growth are dark, and some specimens 
the basal margin disposed emarginate. somewhat allied An. un- 
dulata, Say, but differs very much colour and undulations the beaks. 


Plate 20, Fig. 44. 


inequilaterali; valvulis natibus subprominentibus, apices un- 


Shell elliptical, inflated, inequilateral valves thin; beaks rather prominent, undulate the tips; epidermis 
nacre bluish white and iridescent. 

Hab. Vicinity Fort Winnebago. Dr. Foot. 

Cabinet. 

Diam. 1.2, Length 1.9, Breadth 3.3 inches. 

Shell elliptical, inflated, inequilateral, angular behind; substance the shell 
rather thin; beaks rather prominent, undulate the tip; ligament rather short 
and thin; epidermis yellowish-brown; anterior cicatrices confluent; posterior 


. 
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cicatrices confluent; dorsal cicatrices none; cavity the shell rather deep and 


rounded; cavity the beaks shallow; dorsal line rather curved; nacre bluish- 
white and iridescent. 


Remarks.—Two perfect individuals, and two valves this species were re- 
ceived among other specimens the from Dr. Foot the United 
States Army. This species seems allied An. fragilis, Lam., but 


larger and stronger shell. The lines growth are distinct and very close 
together. 


Plate 20, Fig. 45. 


Testa transversd, gibbosd, inequilaterali; valvulis tenuibus; natibus prominen- 


Shell wide, very much inflated, gibbous, very inequilateral; valves thin; beaks prominent, undulated 
the tip; epidermis greenish yellow; nacre silvery and iridescent. 

Hab. Vicinity Fort Winnebago. Capt. Maryatt, 

Cabinet. 

Diam. 1.8, Length 2.2, Breadth inches. 

Shell wide, very much inflated, gibbous, very inequilateral; substance the 
shell very thin and transparent; beaks prominent and doubly undulate the 
tip; ligament thin and long; epidermis greenish-yellow; anterior cicatrices con- 
fluent; posterior cicatrices confluent; dorsal cicatrices none; cavity the shell 


very deep; cavity the beaks rather deep and rounded; dorsal line slightly 
curved; nacre silvery and iridescent. 


Remarks.—Among many fine specimens the brought Capt. 
Maryatt from tour the Mississippi, was single specimen this 
Anodonta. more inflated than any species acquainted with except 
the An. gibbosa, Say. Like it, has that irregular swelling over the portion 
embracing the umbonial slope. differs being more transverse, and being 
devoid rays. The nacre remarkably thin, silvery and iridescent. The 
marks growth are very distinct and widely separate. 
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Plate 20, Fig. 46. 


valdé valvulis tenuibus; natibus planulatis, undulatis; epidermide 


Shell very much inflated, gibbous; valves thin; beaks flattened and undulated; epidermis 
greenish-yellow, obsoletely radiate; nacre bluish-white and iridescent. 

Hab. near Darien, Georgia. Couper, 

Cabinet. 

Diam. .9, Length 1.5, Breadth 2.1 inches. 

Shell elliptical, smooth, polished, very much inflated, gibbous and swollen 
from the beaks the basal margin, flattened behind the beaks; basal margin 
much rounded; substance the shell very thin; beaks flattened and finely 
undulate; ligament rather long and very thin; epidermis greenish-yellow, with 
numerous small rays, darker the posterior slope, where the rays are very 
distinct and capillary; anterior cicatrices confluent; posterior cicatrices con- 
fluent; dorsal cicatrices none; cavity the shell very deep and rounded; 


cavity the beaks very small; dorsal line slightly curved; nacre bluish-white 
and iridescent. 


Remarks.—This very distinct species, and dedicate friend Mr. 
Couper, who has done much elucidate the Natural History his vicinity. 
remarkable its form, and more nearly allied An. Say, than 
any other species with which acquainted. differs being more trans- 
verse, being less inflated, having flatter beaks, being smaller and having 
the swell the inflation more towards the basal margin. capillary 
rays covering the whole disk, diverge from the beaks, and are more distinct 
the posterior slope where there are generally two yellow rays. beaks are 
much flattened scarcely rise above the dorsal margin.* 


Accompanying this species received from Mr. Couper several specimens Anodonta which 


closely resembles specimens Anodonta incerta, from the Ohio, that conclude they must the 


same species. prove so, will the first which have seen coming from the eastern side the 


Allegheny range. 
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Shell granulate, elevated, somewhat turrited, the carina sutures impressed aperture long, 
ovate. 


Hab. Chattahoochee River, Columbus, Geo. Dr. Boykin. 
Cabinet. 
Diam. 3.8, Length 9.4 inch. 
Remarks.—This very distinct and remarkable species. Although many 
individuals differ, the prevailing character have the whole the whorls 
covered with numerous granulate, revolving lines, generally bearing purple 
brown line. some the tubercles the carina assume the character 


folds. 


MELANIA CATENOIDES. Plate Fig. 60. 


Shell granulate, elevated, conoidal, lined; apex folded; sutures small; aperture ovate. 


Hab. Chattahoochee River, Columbus, Geo. Dr. Boykin. 
Cabinet. 

Diam. .43, Length .93 inch. 

Remarks.—This species differs from the being without 
tubercles and carina. The coloured revolving hair-like lines are numerous, and 
being pitted, present the appearance achain. Some the old specimens are 
quite black, while the younger ones are green yellow. some cases where 
the apex eroded worn off and the shell black and old, looks like 
ginica, (Say,) grains can observed. 


f 
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Shell lenticular, carinate, striate, whitish, brown-spotted, widely umbilicate, impressed above and below 
the carina; whorls five; aperture angular, within lip acute. 
= 
Hab. Cumberland Mountains, near Jasper, Tenn. Dr. Currey. 
Cabinet, and Cabinets Dr. Currey and Mr. Edgar. 
Diam. .54, Length .14 inch. 
Remarks.—Among many species land shells which owe Dr. Currey’s 


kindness, were two individuals this Carocolla, which does not appear have 
been before noticed. has some resemblance alternata, (Say,) but may 
once distinguished its depressed, flat, lenticular form and carina. 
very interesting species, and has remarkable furrow above and below the 
carina: all the whorls, are visible the umbilicus, and are striate all over. 


CycLosToMA CINCINNATIENSE.. Plate Fig. 62. 

reflexo. 

Shell elevated the form cone, smooth, shining, transparent, umbilicate; whorls six; apex obtuse 


margin the lip reflected. 


Hab. Vicinity Cincinnati. Lea. 
Cabinet, and Cabinet Lea. 
Diam. .13, Length .22 inch. 
Remarks.—A small species which has been sent several times 
brother, who seems first have observed it. about the size and nearly 
the colour Paludina Say. found wet earth and roots trees, 
the margin small stream near Cincinnati. 
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230 DESCRIPTION 


Continuation Mr. Lea’s Paper Fresh Water and Land Shells. 
Read February 19th, 1841. 


paper read before the Society July 15th, 1837, gave the result some 
observations made regard the anatomy, gestation and geographical distri- 
bution the family and mentioned the time that was inten- 
tion pursue the subject. Circumstances, however, have prevented 
undertaking the thorough examination the habits the species and their 
structure, which intended. request, however, brother Lea 
has made some valuable observations during the last three years Cincinnati, 
where these shells are numerous, and the size often large. digest these 
observations has been made him, and the result, though not entirely satis- 
factory, will make some advance towards knowledge the periods some 
the species. 

Sexual difference longer matter doubt,* but the period and mode 
zmpregnation, well the length gestation and the time 
are either unknown but partially understood. 

page 52, Vol. the Transactions, mentioned having seen single 
instance the ejectment number sacciform oviducts quite rapid 
succession from the Unio complanatus. Dr. Kirtland has since, informs 
letter, “twice seen the females Unio throw off their ova 
per saltum, with kind jet. The portions discharged were collections 
vast number individuals, aggregated oblong masses, conforming with 
the shape the cells the ovarium. Soon after they were discharged, they 
appeared crumble pieces, and the several individuals fell down among 
the sand.” 

These observations corroborate mine, and may conclude that have 
one fact established two species regard parturition. 

The far have been able observe them, are ovoviviparous, 
but, whether they, some species the Uniones do, attach themselves when 
young byssus, have not had the means determine. Silliman’s 
Journal for July, 1840, Dr. Kirtland published interesting account this 


Transactions, vol. vi. page 49. 
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attachment with had communicated the fact his observations 
letter several years before, and then informed him that had 
single instance some years before observed the Schuylkill. 

The following tabular view and notes form the matter digested brother, 
from his extensive notes during the years 1838, ’39, and ’40, mentioned above. 


No. 


ova found the 
oviducts. The ovaria not 
examined except Unio 
which had ova 
the ovarium. 
mined the Autumn 
1838. 


Specimens. 

Unio Asopus, 
varicosus, 
metanever, 
cornutus, 
cuneatus, 
gibbosus, 
sulcatus, 
pileus, 
triangularis, 
pustulatus, 
pustulosus, 
asperrimus, 
tuberculatus, 
trigonus, 
elegans, 
formosus, 
ebenus, 


Cooperianus, 
monodontus, 


verrucosus, 
undatus, and 

pyramidatus, 
lachrymosus, 
dehiscens, 
plicatus, 


No. 


Ova the ovarium 
the Autumn 1839. 

cylindricus, 
pyramidatus, 
undatus, 
tuberculatus, 
gibbosus, 
pustulosus, 
pustulatus, 
cornutus, 
asperrimus, 
plicatus, 
metanever, 
cuneatus, 


March, 1840. 


parvus, 
lachrymosus, 


July. 


rubiginosus,* 


*Six others this 
species, taken the 
same time, had ovain the 
oviducts. See column, 
No. 


No. 

Ova the oviducts 
the Autumn 1838. 

perplexus, 

foliatus, 

irroratus, 


retusus, 
securis, 
phaseolus, 
ovatus, 
gracilis, 
alatus, 
levissimus, 
tenuissimus, 
ridibundus, 
ellipsis, 
circulus, 
crassus, 
rectus, 
personatus, 
multiplicatus, 
occidens, 
compressus, 
camelus, 
orbiculatus, 
multiradiatus, 
Marg. complanata, 

An, edentula, 


Ferussaciana, 


Autumn, 1839. 

levissimus, 
multiplicatus, 
alatus, 
rectus, 
plicatus, 
crassus, 
ovatus, 

An. plana, 


No. 


Ova the oviducts, 
various dates 1840. 


March. 

circulus, 
occidens, 
compressus, 
luteolus 
tenuissimus, 

calceola, 
complanata, 

An, Wardiana, 
incerta, 


May 16. 
Some minute ova 

also found the ovaria 


these two specimens. 


July and August. 

plicatus, 
patulus, 
rubiginosus, 
multiradiatus, 
fabalis, 
circulus, 
gibbosus, 


luteolus, 


An. plana, 


Sept. 5th. 


Oct. 12th. 
luteolus, 


An. edentula, 
Ferussaciana, 
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“In column No, ova were found the oviducts any the enume- 
rated were carefully examined, regards the oviducts, but 
the ovaria, they were not, except the single specimen Unio 
the ovaria had been examined, doubt the ova would have been found 
all them, exclusive pileus and formosus. They were all taken 
from September 19th, November 13th, 1838. 

“In column No. many the species contained column No. were 
examined again the Autumn 1839, and found have ova the ovaria 
and none the oviducts. The others column No. that had not oppor- 
tunity examine would, think, have been found the same condition. 
this column may observed, that parvus and lachrymosus had ova the 
ovaria March, also single specimen taken Waynesville 
this was not advanced six others taken the same time, 
their period probably irregular. 

No. contains the species observed with the oviducts charged 
with young the Autumn 1838 and ’39. 

“Column No. contains the species with oviducts charged with young 
various periods 1840.—In columns No. and ova were found the 
oviducts. 

have not been able come conclusion respecting the ges- 
tation and period which the discharge their young; that varies 
between some groups the species, have doubt.—For instance, take all 
those columns No. and which late the Autumn have ova trans- 
ferred the oviducts, while other groups, columns No. and have the 
oviducts charged with young the same season. The latter probably dis- 
charge the Spring, early Summer, and the former later. 

No. one with ova the ducts July. Suppose this have discharged 
August, makes very long gestation. 

“Tn column No. circulus, with ova the oviducts, March, and 
another with ova the oviducts, July. The same species also column 
No. with ova the oviducts, Autumn. From this would infer that 
irregular, breeds more than once year. Incolumn No. 
olus, with ova the oviducts, March, August and October. Some 
that observed August had their swollen, that they could not 
shut the valves close. this case the animal would have discharged 
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column No. you will see the same March and 

Few the species columns and were found with ova the oviducts. 
This owing the period which they must transferred from the ovarium, 
which, most likely, the spring. have observed them until the end 
November. After that, our river continues too high take them until July 
August. the interval the young must perfected and discharged. 
reference notes, you will find the above facts detail. The columns 
are arranged and generalized from them. observations 1838-39 and ’40, 
are included them, and only differ the economy the species itself may 


will not found any contradiction. 


ovarium constitutes much the largest portion the lies im- 
mediately above the foot, forming all the solid part the body between and 
the viscera. letter sent you November 26th, 1838, were three views 
multiplicatus, the ovarium extending from the superior part the foot 
nearly the intestinal canal, and from behind and little below the stomach 
the connexion the posterior muscle, forming, with the exception the foot, 
the larger portion the whole body. The integuments are thick, and lay- 
ing open has fibrous interior with gelatinous substance, which are 
disseminated numerous ova. 

will find the notes sent you 1838 description both lobes 
the branchiz each side, two specimens multiplicatus being charged. 
the other specimens examined, but one lobe each side was charged 
usual. another examination, September, 1839, both lobes were charged. 


Thus, appears they vary this species, they probably also 


Unio Plate 21, Fig. 47. 


ellipticd, subinflatd, inequilaterali, valvulis crassis; natibus vix promi- 


nentibus epidermide luted, densé dentibus cardinalibus lateralibus magnis sub- 


Shell elliptical, somewhat inflated, inequilateral, subbiangular behind; substance the shell thick; beaks 


scarcely prominent; epidermis yellow, very much radiated; cardinal teeth rather large; lateral teeth large 
and nearly straight; nacre somewhat golden-coloured and very iridescent. 


The rubiginosus and multiplicatus, are the only species observed brother possessed 
oviducts, both pairs the 
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Hab. Sapotal River, near Tlocatalpam, Mexico. Dr. Burrough. 
Cabinet Dr. Burrough. 


Diam. .1, Length 1.4, Breadth 2.2 inches. 

Shell elliptical, somewhat inflated, inequilateral, subbiangular behind, en- 
larged and somewhat carinate the umbonial slope, flattened the umbones 
and sub-emarginate base; substance the shell thick, thinner behind; beaks 
scarcely prominent; ligament rather short and thick; epidermis yellow, the 
whole disk being marked with green rays, darker the posterior slope; car- 
dinal teeth rather large, erect, single the right and double the left valve; 
lateral teeth large and nearly straight; anterior cicatrices distinct; posterior 
cicatrices confluent; dorsal cicatrices placed the centre the cavity the 


beaks; cavity the shell shallow; cavity the beaks small and angular; nacre 
somewhat golden-coloured and finely iridescent. 


Remarks.—A single specimen only before me. 


Its fine rich pearly lustre 
and beautiful iridescence are very remarkable. 


have rarely seen any irides- 
cence Unio rich. has some resemblance radiatus, and 


interruptus, (nobis,) but may distinguished from both the flatness the 
umbones and the raised umbonial 


Plate 21, Fig. 48. 


Testa ellipticd, inequilaterali, valvulis natibus subprominen- 


tibus; epidermide nitida; dentibus cardinalibus magnis; lateralibus magnis subcurvisque; 
vel vel salmonis colore iridescente. 


addition the knowledge the fresh water shells inhabiting the rivers and lakes the southern 
part North America, assiduously obtained Dr. Burrough, indebted another friend, Dr. 
Blanding, for the interesting fact, that the species which described under the names Nicklinianus, 
(see Trans., vol. page 28,) and discus, (see vol. page 74,) inhabit the River Moctezuma, Central 
America, with the Tampicoensis. indebted Dr. Blanding, for specimens these, and his 
Cabinet may referred to, well Mr. Nicklin’s, and Mr. Phillips’; these gentlemen having also 
received specimens from Dr. The Nicklinianus seems always white its nacre, while the discus 
varies, some individuals being perfectly white, some rich salmon-coloured, and others deep purple. 
single valve Cabinet displays all these colours. 


some the specimens Nicklinianus, there remarkable elevated line the posterior slope, 
which some cases interrupts the folds. 
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Shell elliptical, inflated, inequilateral, subbiangular behind; substance the shell thick; beaks some- 


what prominent; epidermis nearly black, shining; cardinal teeth large; lateral teeth large and somewhat 
nacre purple salmon-coloured and iridescent. 


Hab. Tecomate River, near Tlocatalpam, Mexico. Dr. Burrough. 
Cabinet, and Cabinet Dr. 

Diam. 1.6, Length 2.5, Breadth 3.5 inches. 

Shell elliptical, inflated, inequilateral, subbiangular behind; substance the 
shell thick, thinner behind; beaks rather prominent; ligament long and thick; 
epidermis very dark, nearly black, shining, wrinkled towards the margin; car- 
dinal teeth large, erect and double both valves; lateral teeth large and some- 
what curved; anterior cicatrices distinct; posterior cicatrices confluent; dorsal 
cicatrices large and placed row immediately under the cardinal tooth; 
cavity the shell rather deep and rounded; cavity the beak rather deep and 
subangular; nacre purple salmon-coloured and iridescent. 


Remarks.—Two specimens only this species were brought Dr. Bur- 
rough, one fine salmon colour, the other adeep purple. probably 
occurs also perfectly white, resembling this variety colour many other 
species, particularly the complanatus. form resembles crassus, Say, 
but differs altogether the colour the epidermis and the colour the nacre. 
have seen young specimens, and the beaks those before me, being much 
eroded, their character cannot ascertained. the colour the epidermis 
resembles old individuals pliciferus, (nobis,) but being without the folds 
and being less transverse, ought not confounded with that shell. 


Unio Plate 21, Fig. 49. 


ellipticd, subcompressd, inequilaterali, posticé natibus sub- 
epidermide dentibus cardinalibus parvis; lateralibus brevibus 


albd. 


Shell elliptical, rather compressed, inequilateral, subangular behind; substance the shell rather thin 


beaks somewhat prominent; epidermis yellowish brown; cardinal teeth small; lateral teeth short and 
straight; nacre white. 


Hab. Stump Creek, Geo. Dutton. 
Cabinet Mr. Dutton. 


Diam. .6, Length 1.1, Breadth 1.6 inches. 
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Shell elliptical, rather compressed, inequilateral, subangular behind, some- 
what carinate the umbonial slope; substance the shell thin, thicker be- 
beaks somewhat prominent; ligament short and thin; epidermis yellowish 
brown, finely striate, and with numerous marks growth, apparently without 
rays; cardinal teeth small, single the right and double the left valve; 
lateral teeth short and straight with direction over the cardinal anterior 
cicatrices distinct; posterior cicatrices distinct; dorsal cicatrices placed under 
the posterior part the cardinal tooth; cavity the shell small; cavity the 
beaks rather shallow and angular; nacre white. 


Remarks.—A single specimen only this shell before me. possesses 
remarkable characters, but obviously distinct from any shell with which 
(nobis,) and the other Say. beaks being eroded, un- 
able say what kind undulations, any, they may have possessed. 


Unio Plate 22, Fig. 50. 


valdé transversd, cylindraced, valde valvulis nati- 
bus vix prominentibus; epidermide tenebroso-fuscd, obsoleté dentibus cardinalibus minimis 


lateralibus longissimis margarita iridescente. 


Shell very wide, cylindrical, very angular behind substance the shell rather beaks 
scarcely prominent; epidermis dark brown, obsoletely radiated; cardinal teeth very small; lateral teeth 
very long and straight; nacre white and iridescent. 


Hab. Ogechee Canal, Savannah, Geo. Dutton. 
Cabinet Mr. Dutton. 

Diam. .7, Length .1, Breadth 2.8 inches. 

Shell very wide, cylindrical, very inequilateral, angular behind; posterior 
slope wide, flattened, with two lines from the beaks the posterior margin 
substance the shell rather thick; beaks scarcely prominent; ligament rather 
thick and long; epidermis dark brown and very obscurely rayed; cardinal 
teeth very small, tubercular; lateral teeth very long, thin and straight; anterior 
cicatrices distinct; posterior cicatrices confluent; dorsal cicatrices small and 
placed the centre the cavity the beaks; cavity the shell deep and 


ay 

q 

| 

~ 

q 

= 


NEW FRESH WATER AND LAND SHELLS. 237 


cavity the beaks very small and subangular; nacre white and iri- 
descent. 


its outline this species resembles folliculatus, (nobis.) 
differs being more cylindrical and having much smaller cardinal tooth. 
The cardinal tooth very remarkable for its small size, being little more than 
two small tubercles the dorsal line. The only specimen before white: 
others may differ colour. the sides are few obscure transverse folds. 
The breadth and flatness the posterior slope very remarkable. 


Unio Plate 22, Fig. 51. 


subtriangulari, compressd, inequilaterali, valvulis subcrassis; natibus pro- 
minentibus epidermide luted, valdé dentibus cardinalibus magnis erectisque; lateralibus mag- 
nis subrectisque; vel alba vel salmonis colore tinctd. 


Shell sub-triangular, compressed, inequilateral, angular behind; substance the shell rather beaks 
somewhat prominent; epidermis yellow, very much rayed; cardinal teeth large and erect; lateral teeth 
large and nearly straight; nacre salmon-coloured. 

Hab. Big Bigby Creek, Maury Co., Tenn. Dutton. 

Cabinet, and Cabinet Mr. Dutton. 
Diam. .8, Length 1.5, Breadth 2.1 inches. 

Shell sub-triangular, compressed, inequilateral, angular behind; 
the shell rather thick, thinner behind; beaks somewhat prominent, undu- 
lated the tip; ligament rather long and thick; epidermis yellow, with nume- 
rous broad green rays; posterior slope somewhat carinate and free from rays; 
cardinal teeth large and erect, disposed double both valves; lateral 
teeth large, thick and nearly straight; anterior cicatrices distinct; posterior 
cicatrices distinct; dorsal cicatrices placed under the plate, posterior the car- 

dinal tooth; cavity the shell very shallow; cavity the beaks shallow and 
angular; nacre white salmon-coloured. 


Remarks.—This species has strong resemblance (nobis,) 
its outline and its nacre. They are both found occasionally white. When 
described had not seen specimen with white nacre. The 
Bigbyensis differs from having numerous broad rays, while those the 
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238 DESCRIPTION 


when rayed all, are usually very obscure. the cardinal 
teeth they differ those the being flatter, and more spread out. 
its yellow epidermis and rays, the Bigbyensis resembles the oviformis, 
Con. That shell, however, more oblique, and may once distinguished 
the large ovate lunule; the apparently possessing none. 


crocatus. Plate 22, Fig. 52. 


epidermide croced, dentibus cardinalibus parvis; lateralibus longis marga- 
rita salmonis colore iridescente. 


Shell elliptical, inflated, inequilateral, angular behind; substance the shell thin; beaks prominent; 
epidermis saffron-coloured, radiated, shining; cardinal teeth small; lateral long and curved; nacre 
salmon-coloured and iridescent. 


Hab. Savannah River, Geo. Dutton. 
Cabinet, and Cabinet Mr. Dutton. 

Diam. Length 1.2, Breadth 1.8 inches. 

Shell elliptical, inflated, inequilateral, angular behind, substance the shell 
thin, thicker before; beaks prominent; ligament rather thin and epider- 
mis saffron-coloured, smooth and shining, with linear rays and numerous 
regular lines growth; cardinal teeth small, single the right and double 
the left valve; lateral teeth long and curved; anterior cicatrices distinct; poste- 
rior cicatrices confluent; dorsal cicatrices placed the centre the cavity 
the beaks; cavity the shell deep; cavity the beaks deep and angular; nacre 
salmon-coloured and iridescent. 


Remarks.—T specimens this species are before me. One has nume- 
rous capillary lines radiating from the beak, while the other has but few and 
very indistinct ones. most nearly allied perhaps ochraceus, Say but 
may distinguished the colour the epidermis, the teeth being thicker, 
and the inflation the umbones. The posterior slope without rays, and 
somewhat rough. 
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Plate 23, Fig. 53. 


triangulari, inequilaterali, angulatd; valvulis natibus valdé prominen- 
tibus; epidermide dentibus magnis; lateralibus sublongis 


Shell triangular, inflated, inequilateral, angular behind; substance the shell thick; beaks very promi- 
nent; epidermis dark brown; cardinal teeth large; lateral teeth rather long and curved; nacre white and 
very iridescent. 


Hab. Rajah’s Tank, Calcutta. Dr. Jay. 
Cabinet, and Cabinets Dr. Jay and Dr. Budd 

Diam. .8, Length 1.1, Breadth 1.4 inches. 

Shell triangular, inflated, inequilateral, angular behind; posterior slope much 
flattened, cordate, with two curved impressed lines; umbonial slope carinate; 
beaks very prominent and solid; ligament short, thick and light brown; epider- 
mis dark brown; cardinal teeth large, double both valves; lateral teeth curved, 
being more bent near the cardinal tooth, disposed double the right and 
treble the left valve; anterior cicatrices distinct; posterior cicatrices 
distinct; dorsal cicatrices placed under the plate between the cardinal and 
lateral teeth; cavity the shell rather deep and triangular; cavity the beaks 
deep and beautifully pearly white and very iridescent. 


Remarks.—T specimens this species only were received from Calcutta 
Dr. Jay. One rather large and more inflated than the other. The beaks 
both are eroded. When perfect they may found undulate tip like 
corrugatus, Lam. the nacre very much like that shell, but differs 
totally the outline, its beaks and being more inflated and more solid. The 
cleft the cardinal tooth nearly parallel with the dorsal line; the lateral teeth 
are remarkable for their duplication one valve and triplication the other. 


Unto Plate 23, Fig. 54. 


epidermide luteo-fuscd, dentibus cardinalibus parvis; lateralibus longis curvisque; 
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240 DESCRIPTION 


Shell elliptical, compressed, inequilateral, angular behind; substance the shell beaks prominent; 
epidermis yellowish brown, shining; cardinal teeth small; lateral teeth long and curved; nacre white and 
iridescent. 

Hab. Ohio Canal, twelve miles below Columbus. Dr. Jay. 

Cabinet Dr. Jay. 

Diam. .9, Length 1.4, Breadth 2.2 inches. 

Shell elliptical, compressed, inequilateral, angular behind, carinate the 
umbonial slope; substance the shell thick; beaks prominent, ligament rather 
short and thick; epidermis yellowish brown, darker and wrinkled the pos- 
terior slope; cardinal teeth small, double both valves; lateral teeth very long 
and curved; anterior cicatrices distinct; posterior cicatrices distinct; dorsal 
cicatrices placed under the plate between the cardinal and lateral teeth cavity 
the shell shallow; cavity the beaks small and angular; nacre white and 
iridescent. 


Remarks.—A single specimen this shell only before me. without 
rays. The eroded state the beaks prevents our knowing undulate 
the tip. outline resembles some varieties complanatus. the flat- 
ness the sides allied phaseolus, Hild. But differs entirely from 


that species not being flattened towards the beaks and being without 
rays. 


Montezuma. Plate 23, Fig. 55. 


Shell obovate, rather inflated, very inequilateral; substance the shell thin; beaks prominent; epi- 
dermis yellow and green, rough; nacre white and iridescent. 
Hab. Central America. Dr. Jay. 
Cabinet Dr. Jay. 
Diam. .6, Length 1.1, Breadth 1.6 inches. 
Shell obovate, rather inflated, very inequilateral, rounded before and behind; 
substance the shell thin; beaks prominent; ligament short and thin epider- 
mis yellow and green, rough; anterior cicatrices distinct; posterior cicatrices 
confluent dorsal cicatrices none cavity the shell rather deep and rounded 
cavity the beaks very shallow; nacre white and iridescent. 
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Remarks.—The specimen for which the above description was made appears 
mature. may, however, sometimes occur larger. beaks are too 
much eroded observe they were undulated. The green predominates 
the epidermis the superior part the disk,—the inferior part yellow. The 
epidermis rough from frequent crimping. 


GLoBosa. Plate 24, Fig. 56. 


valdé inequilaterali; valvulis tenuibus; natibus prominentibus, 
epidermide viridi, obsoleté iridescente. 


Shell rounded, very much inflated, valves thin; beaks prominent and undulated; epidermis 
green, obscurely radiated; nacre bluish-white and iridescent. 

Hab. Concha Lake near Tlocatalpam, Mexico. Dr. Burrough. 

Cabinet, and Cabinet Dr. Burrough. 

Diam. 2.2, Length 2.9, Breadth inches. 

Shell rounded, very much inflated, globose, much swollen under the beaks, 
inequilateral, subangular behind; lines growth distinct and distant; sub- 
stance the shell very thin; margin broad; beaks very prominent, much 
inflated, and finely undulated the tip; ligament rather long and thin; epi- 
dermis green with occasional interruptions yellow; anterior cicatrices con- 


fluent; posterior cicatrices confluent; dorsal cicatrices none; cavity the shell 


very deep and rounded; cavity the beak large; dorsal line very slightly 
curved; nacre bluish-white and finely iridescent. 


Remarks.—This the most globose Anodonta which has been described. 
The margin not quite rounded An. Say, but the shell 
much more inflated. has some resemblance An. gibbosa, Say, yet cannot 
mistaken for that species, account its being devoid the gibbous character 
and being more orbicular. somewhat angular the anterior dorsal margin. 
The undulations the beaks are small and duplicate. Dr. Burrough brought 


three specimens only, one which much older and larger than that figured, 
Concha Lake about twenty leagues south Vera Cruz. 
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DESCRIPTION 


Read June 18th, 1841. 


Plate 25, Fig. 57. 


lateralibus longis argented iridescente. 


Shell oblique, oviform, much compressed, very inequilateral, subangular behind valves rather beaks 
somewhat prominent; epidermis yellowish brown, polished; cardinal teeth rather large; lateral teeth long 
and somewhat curved; nacre silver white and iridescent. 

Hab. Holston River, East Tenn. Dr. Troost and Mr. Edgar. 

Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 

Diam. .8, Length 1.6, Breadth 2.5 inches. 

Shell oblique, oviform, much compressed, very inequilateral, subangular 
behind, and regularly rounded before, with two compressed lines behind the 
umbonial slope, substance the shell rather thick, thinner behind; beaks 
somewhat prominent; ligament rather long and thick; epidermis brown, po- 
lished and shining the superior portion, with regular and somewhat distant 
lines growth; cardinal teeth rather large, not much elevated; lateral teeth 
long, rather thick and slightly curved; anterior cicatrices distinct; posterior 
cicatrices distinct; dorsal cicatrices placed the under side the plate be- 
tween the cardinal and lateral teeth cavity the shell very shallow, cavity 
the beaks very shallow and angular; nacre silver white and iridescent. 


Remarks.—In box sent Dr. Troost and Mr. Edgar from the 
waters East Tennessee, there was single specimen this shell. form 
most nearly allied Con., but differs being rather more com- 


pressed. colour differs entirely, being much darker and being devoid 
rays. 


Unio sparsus. Plate 25, Fig. 58. 


sparsim tuberculatd, triangulari, subequilaterali, emarginatd, latus pla- 
valvulis crassis; natibus elevatis; epidermide dentibus cardinalibus grandibus, late- 
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Shell sparsely tuberculate, triangular, rather inflated, subequilateral, emarginate behind, flattened the 
side; valves thick; beaks elevated; epidermis yellowish; cardinal teeth large; lateral teeth small and 
straight; nacre white and iridescent. 


Hab. Holston River, East Tenn. Dr. Troost and Edgar. 
Cabinet, and Cabinets Dr. and Mr. Edgar. 
Diam. .8, Length 1.3, Breadth 1.5 inches. 
Shell sparsely tuberculate, triangular, rather inflated, subequilateral, emargi- 
nate behind, flattened the side from the beak the margin, the 
umbonial slope and sulcate substance the shell very thick, thin- 
ner behind; beaks ligament very short and rather thick; epidermis 
yellowish; cardinal teeth very large; lateral teeth very short and 
anterior cicatrices distinct; posterior cicatrices distinct; dorsal cicatrices 
placed the inferior part the cardinal tooth; cavity the shell rather 
deep; cavity the beak deep and angular; nacre white and iridescent. 


Remarks.—Several specimens this species have different times been 
brought attention Dr. Troost and Mr. Edgar. hesitated for some 
time separating from metanever, Rafin., which outline closely resem- 
bles, well the arrow-headed markings. may distinguished from 
that species the size and rarity its tubercles, having none the large 
ones the umbonial slope which well characterize the metanever. 


also closely allied tuberosus, (nobis,) but that shell differs being thickly 
covered with tubercles. 


Unio Plate 25, Fig. 59. 


Testa regulariter ellipticd, subinflatd, inequilaterali; valvulis subtenuibus; natibus vix prominenti- 
epidermide dentibus cardinalibus minutis, lateralibus longis curvisque; mar- 
ceruled iridescente. 


Shell regularly elliptical, somewhat inflated, valves rather thin; beaks scarcely 
epidermis yellowish brown, teeth very lateral teeth long and curved; nacre bluish 
and iridescent. 

Hab. French Broad River, Tenn. Dr. Troost and Edgar. 
Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 


Diam. .8, Length 1.3, Breadth 2.3 inches. 
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DESCRIPTION 


Read June 18th, 1841. 


Unio Plate 25, Fig. 57. 


natibus subprominentibus epidermide luteo-fuscd, dentibus cardinalibus subgrandibus 
lateralibus longis argented iridescente. 


Shell oblique, oviform, much compressed, very inequilateral, subangular valves rather beaks 
somewhat prominent; epidermis yellowish brown, polished; cardinal teeth rather large; lateral teeth long 
and somewhat curved; nacre silver white and iridescent. 


Hab. Holston River, Tenn. Dr. Troost and Mr. Edgar. 
Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 

Diam. .8, Length 1.6, Breadth 2.5 inches. 

Shell oblique, oviform, much compressed, very inequilateral, subangular 
behind, and regularly rounded before, with two compressed lines behind the 
umbonial slope, substance the shell rather thick, thinner behind; beaks 
somewhat prominent; ligament rather long and thick; epidermis brown, po- 
lished and shining the superior portion, with regular and somewhat distant 
lines growth; cardinal teeth rather large, not much elevated; lateral teeth 
long, rather thick and slightly curved; anterior cicatrices distinct; posterior 
cicatrices distinct; dorsal cicatrices placed the under side the plate be- 
tween the cardinal and lateral cavity the shell very shallow, cavity 
the beaks very shallow and angular; nacre silver white and iridescent. 


Remarks.—In box sent Dr. Troost and Mr. Edgar from the 
waters Kast there was single specimen this shell. form 
most nearly allied Con., but differs being rather more com- 


pressed. colour differs entirely, being much darker and being devoid 
rays. 


Unio sparsus. Plate 25, Fig. 58. 


sparsim triangulari, subequilaterali, emarginatd, latus pla- 
valvulis crassis; natibus elevatis; epidermide dentibus cardinalibus grandibus, late- 
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Shell sparsely triangular, rather inflated, subequilateral, emarginate behind, flattened the 
side; valves thick; beaks elevated; epidermis yellowish; cardinal teeth large; lateral teeth small and 


nacre white and iridescent. 
Hab. River, Tenn. Dr. Troost and Edgar. 
Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 
Diam. .8, Length 1.3, Breadth 1.5 inches. 
Shell sparsely tuberculate, triangular, rather inflated, subequilateral, emargi- 
nate behind, flattened the side from the beak the margin, carinaté the 
umbonial slope and sulcate substance the shell very thick, thin- 
ner behind; beaks elevated ligament very short and rather thick; epidermis 
yellowish; cardinal teeth very large; lateral teeth very short and 
anterior cicatrices distinct; posterior cicatrices distinct; dorsal cicatrices 
placed the inferior part the cardinal tooth; cavity the shell rather 
deep; cavity the beak deep and angular; nacre white and iridescent. 


Remarks.—Several specimens this species have different times been 


brought attention Dr. Troost and Mr. Edgar. hesitated for some 
time separating from metanever, Rafin., which outline closely resem- 
bles, well the arrow-headed markings. may distinguished from 


that species the size and rarity its tubercles, having none the large 
ones the umbonial slope which well characterize the metanever. 


also closely allied tuberosus, (nobis,) but that shell differs being thickly 


Unio Plate 25, Fig. 59. 


Testa regulariter inequilaterali; valvulis subtenuibus; natibus vix prominenti- 
epidermide luteo-fuscd, dentibus cardinalibus minutis, lateralibus longis mar- 


Shell regularly elliptical, somewhat inflated, valves rather thin; beaks scarcely 


epidermis yellowish brown, radiated; cardina] teeth very small; lateral teeth long and curved; nacre bluish 
and iridescent. 


Hab. French Broad River, Tenn. Dr. Troost and Edgar. 
Cabinet, and Cabinets Dr. Troost and Mr. Edgar. 


Diam. .8, Length 1.3, Breadth 2.3 inches. 
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244 DESCRIPTION 


Shell regularly elliptical, somewhat inflated, inequilateral, rounded the 
umbonial slope; substance the shell rather thin, thicker before; beaks 
scarcely prominent; epidermis yellowish brown with rather regular rays over 
the whole disk; cardinal teeth very small, single the right and double and 
deeply cleft the left valve; lateral teeth long and curved along the dorsal 
margin; anterior cicatrices distinct; posterior cicatrices confluent; dorsal 
cicatrices placed within the cavity the under side the cardinal teeth; 
cavity the shell rather deep and rounded, cavity the beaks very shallow 
and slightly angular; nacre bluish and iridescent. 


its regular elliptical form this shell resembles radiatus. 
also resembles pictus, nobis, some degree, but more inflated and much 
darker-coloured shell. teeth are remarkably small, and the three spe- 
cimens before disposed carious. 


Unio Plate 26, Fig. 60. 


Testa inequilaterali; valvulis subcrassis; natibus prominulis; epidermide 


dentibus cardinalibus parvis, lateralibus longis curvisque; 
atro-purpured iridescente. 


Shell elliptical, somewhat inflated, very inequilateral; valves somewhat thick; beaks somewhat promi- 
nent; epidermis dark brown, roughly striate; cardinal teeth small; lateral teeth long and curved; nacre 


dark purple and iridescent. 

Hab. French Broad River, East Tenn. Dr. Troost and Edgar. 

Cabinet, and Cabinets Dr. Troost and Mr. 

Diam. .8, Length 1.1, Breadth inches. 

Shell elliptical, inflated, rounded the umbonial slope, equally rounded 
before and behind, very inequilateral; substance the shell somewhat thick, 
thinner behind; beaks somewhat prominent, placed near the anterior mar- 
gin; ligament rather short and thin; epidermis dark brown, nearly black and 
roughly striate; cardinal teeth small, single the right and double and deeply 
cleft the left valve; lateral teeth long, thin and somewhat curved; anterior 
cicatrices distinct; posterior cicatrices confluent; dorsal cicatrices placed across 
the cavity the beaks; cavity the shell rather deep and rounded; cavity 
the beaks very small; nacre dark purple and iridescent. 
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Remarks.—This species most nearly allied glans, nobis, but larger, 
more transverse, and has rougher epidermis. the purple nacre they re- 
semble each other—The beaks the two specimens before are eroded, and 
therefore the character the tips cannot given. One the specimens 
less elliptical than the other, and disposed angular behind. 


Plate 26, Fig. 62. 


polita; dentibus cardinalibus subgrandibus, lateralibus brevibus subrectisque; albé iri- 
descente. 


Shell elliptical, inflated, inequilateral, subbiangular behind; valves thick; epidermis black, polished; 
cardinal teeth rather lateral teeth short and straight; nacre white and iridescent. 

Hab. Warrior River, Tuscaloosa, Alabama. Prof. Brumby. 

Cabinet Dr. Griffith. 

Diam. .6, Length .8, Breadth 1.2 inches. 

Shell elliptical, inflated, inequilateral, subbiangular behind, disposed 
biangular the umbonial slope, raised the umbones; substance 
the shell thick, thinner behind; ligament thin and short; epidermis black, 
polished and shining the superior portion; cardinal teeth rather large, 
conical, single the right and double the left valve; lateral teeth short and 


straight; anterior cicatrices confluent; posterior cicatrices confluent; dorsal 


cicatrices placed the under side the plate between the cardinal and 
lateral teeth; cavity the shell rather deep; cavity the beaks rather deep 
and angular; nacre pearly white and iridescent. 


Remarks.—This little species exteriorly resembles glans, nobis, but 
rather more angular, and higher the umbones,—interiorly differs 
having white nacre. regretted that the only specimen sent 
the beaks quite imperfect. the only Unio sent Dr. Griffith Prof, 
Brumby, and him dedicate it. 
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246 DESCRIPTION 


Read October 1842. 


Plate 26, Fig. 61. 


sis; natibus epidermide dentibus cardinalibus compressis, lateralibus longissi- 
mis lamellatisque; 


Shell oblong, subinflated, inequilateral, angular behind, flattened the sides; valves somewhat thick; 
beaks rather prominent; epidermis yellowish brown; cardinal teeth compressed; lateral teeth long and 
lamellar; nacre white. 


Hab. Near Darien, Georgia. Couper, Esq. 
Cabinet, and Cabinet Mr. Couper. 

Diam. 1.2, Length 1.8, Breadth 2.3 inches. 

Shell oblong, rather inflated, inequilateral, with elevated, rather acute 
angle the umbonial slope, and flattened the sides; substance the shell 
rather thick, thinner behind; beaks rather prominent and flattened; ligament 
rather long and somewhat thick; epidermis yellowish brown, and obsoletely 
rayed; posterior slope elevated into prominent carina and corrugate; cardinal 
teeth rather small, lateral teeth long, lamellar and nearly straight; 
anterior cicatrices distinct; posterior cicatrices confluent; dorsal cicatrices 
placed under the plate posterior the cardinal tooth; cavity the shell deep 
and angular; cavity the beaks rather shallow; nacre white. 


Remarks.—This shell remarkable for its high, acutely angular umbo- 
nial slope, and its flattened sides. Having but single specimen before me, 
and that with eroded beaks, unable say any thing respecting the 
undulations the beaks. the sides near the basal margin there are four 
five indistinct folds, but this may not found permanent with the 
species. its acute angle and flattened side has strong resemblance 
An. angulata, (nobis.) seems more nearly allied Congareus, 
(nobis,) than any other Unio. 
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Unio Plate 27, Fig. 63. 


ellipticd, inequilaterali; valvulis subtenuibus; natibus prominulis, apicem un- 


epidermide tenebroso-fuscd, dentibus cardinalibus magnis, compressis, lateralibus longis 


Shell elliptical, subinflated, inequilateral; valves rather thin; beaks rather prominent, undulated the 


tip; epidermis very dark brown, striate; cardinal teeth large, compressed lateral teeth and somewhat 
curved; nacre white and iridescent. 


Hab. Mississippi River, thirty miles above Orleans. Josiah Hale, 
Cabinet. 
Diam. .1, Length 1.5, Breadth 2.8 inches. 
Shell elliptical, rather inflated, inequilateral, with thin, depressed line 
the beak the posterior margin; substance the shell rather thin; beaks 
prominent, with nearly concentric undulations the tip; ligament 
rather long and thin; epidermis very dark brown, nearly black, striate thin 
lamine the inferior portion the valves; cardinal teeth large, compressed, 
elevated, disposed double both valves; lateral teeth long, somewhat 
curved and lamellar; anterior cicatrices distinct; posterior cicatrices confluent; 
dorsal cicatrices placed across the centre the cavity the beaks; cavity 


the shell rather deep; cavity the beaks shallow and subangular; nacre 
pearly white and iridescent. 


Remarks.—This shell very regular ellipse, and has more 
the parvus, Barnes, than any other species with which acquainted. 
is, however, much larger, being quite four times the size the largest 
parvus have seen from the vicinity New Orleans, where they occur largest. 
Its beaks have nearly the same kind undulations. single specimen was 
given brother Lea Dr. Hale Alexandria, Louisiana, after 


whom name it. This specimen now Cabinet. Ido not know 
Dr. Hale got other specimens. 


Unto Plate 27, Fig. 64. 


natibus prominentibus; epidermide luted, dentibus cardinalibus crassis, lateralibus 
crassis rectisque; albd. 
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248 DESCRIPTION 


Shell triangular, compressed, inequilateral, angular behind; valves thick; beaks prominent; epidermis 
yellow, much radiated; cardinal teeth thick; lateral teeth thick and straight; nacre white. 

Hab. Coosa River, Alabama. Dr. Brumby. 

Cabinet, and Cabinets Dr. Foreman and Dr. Brumby. 

Diam. .7, Length 1.2, Breadth 1.6 inches. 

Shell triangular, compressed, inequilateral, angular the umbonial slope 
and flattened the sides; substance the shell very thick, thinner behind; 
beaks very prominent and angular; epidermis yellow with numerous capillary 
wavy rays; ligament short and thick; posterior slope slightly elevated; cardi- 
nal teeth lateral teeth short and straight, the plate between these teeth 
being abruptly arched; anterior cicatrices distinct; posterior cicatrices distinct; 
dorsal cicatrices placed under the plate posterior the cardinal tooth; cavity 


the shell shallow and angular; cavity the beaks very shallow and angu- 
lar; nacre white. 


Remarks.—This interesting species somewhat allied formosus, 
and securis. differs from the former being more compressed, and 
having capillary rays,—from the latter not being much compressed, and 
being destitute the catenoid rays. owe Dr. Foreman’s kindness the 
examination two specimens which received among other fine shells from 
Dr. Brumby, Alabama. Neither the specimens are perfect 
enough the beaks ascertain what kind undulations they may have 
perfect state. older and more worn specimen means trian- 
gular the other. The capillary wavy rays cover nearly the whole disk. 


Plate 27, Fig. 65. 


inflata, subcylindraced, valvulis natibus prominulis, un- 
epidermide luteold, obsoleté margarita alba iridescente. 


Shell elliptical, inflated, subcylindrical, transversely banded; valves thin; beaks slightly prominent and 
undulated epidermis shining, yellowish, obsoletely rayed; nacre white and iridescent. 


Hab. South Carolina. Mrs. Dunlap. 
Cabinet, and Cabinet Mrs. Dunlap Salem, Mass. 
Diam. 1.5, Length 1.6, Breadth 3.4 inches. 
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Shell elliptical, smooth, polished, very much inflated, somewhat cylindrical, 
having transverse green bands; substance the shell thin; beaks slightly 
prominent and undulate the tip; ligament long and very thin; epidermis 
polished, yellowish, interrupted green transverse bands, with numerous 
small rays darker the posterior slope, where they are very distinct and ca- 
anterior cicatrices confluent; posterior cicatrices confluent; dorsal 
cicatrices none cavity the shell deep and rounded cavity the beaks very 
small; dorsal line nearly straight; nacre white and iridescent. 


Remarks.—Mrs. Dunlap, whose name gives pleasure place this 
shell, has favoured with three specimens this beautiful Anodonta, all 
which have the remarkable green bands mentioned. has some resemblance 
An. with some the characters An. Couperiana, (nobis.) 
less oblique than the former species, and more cylindrical, and has the 
peculiar capillary rays the latter species. differs from An. 
being larger species, being without the gibbous character, being less 
rayed and being thicker,—the nacre also less blue, there being slight 
pinky hue the the posterior slope each valve there are 
two distinct green rays passing from the beaks the posterior margin. 
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Bigbyensis, 
Bournianus, 
Boydianus, 


Boykinianus, 
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pilaris, 
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ARTICLE XIII. 


Description and Notices new rare Plants the natural Orders 
Campanulacee, Vacciniee, collected Journey over the Continent 
North America, and during the Islands, and Upper 
California. Thomas Nuttall. Read December 1841. 


CLERMONTIA. 


*macrophylla; arborescent; leaves very long, oblong, lanceolate, 
shortly acuminate, glandulosely serrulate, attenuated with rather 
petiole; beneath minutely pilose along the veins; peduncles stout, mostly 
two-flowered, much longer than the lanceolate, acuminate bractes, about 
the length the petioles; tube the calyx turbinate, about twice the length 


the connivent lobes; lobes the corolla linear, the length the calyx; 
the upper segments connate. 


Has. Oahu. spreading tree about twelve feet high. ‘The ripe fruit rather solid berry, 
about the size small Siberian crab, bright orange, and frequently strung necklaces and 
chaplets the natives the Island. also said eaten the birds. leaf with the 
petiole about eleven inches foot long; near two and half inches wide. 


CYANEA. 


Grimesiana.—A tree large shrub, about ten feet high, very 
tescent, sending out leaves chiefly the extremities the branches, which 
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are smooth and deep green, from twelve eighteen inches long and deeply 
pinnatifid; the petioles beset with spinulose tubercles; leaflets lanceolate, 
dentate, acuminate, about four six inches long. Flowers short, fastigiate 
raceme, white, externally striped with dark reddish purple; the corolla falcate, 
about two half inches long, and the segments long and linear. Filaments 
connate the summit, free the base the anthers; anthers with long, pen- 
cillate tufts white coarse hairs. Berry turbinate; the seed even and lenti- 


cular, pale brown, very similar that Clermontia. flowers the winter 
season, and indeed splendid plant. 


elegans like all the other species, subaquatic, grow- 
ing the margins perennial ponds: such situations found abundant, 
near the outlet the Wahlamet, where appeared biennial peren- 
nial, beginning flower April. The taste the plant nearly 


sweet that young lettuce, and greedily cropped deer and other 
animals. sap ways milky. 


corymbosa; With the preceding, which nearly allied. 
The lower lip presents broad, nearly white centre. The capsule some- 
times almost smooth; the petiole one and half inches long. The flower and 
its calyx green. Flower one and half inches long. 


shrubby; axills sericeously bearded; leaves fastigiate, 
shortly petiolate, obovate-oblong, obtuse, entire and very smooth, subcoria- 
ceous and attenuated the base; peduncles pubescent, one two-flowered, 
very short; bractes minute; limb the calyx five-parted; corolla bearded 
within, the segments smooth and ciliate. 


Has. Near the shores the Island Atooi. stout shrub sending numerous branches, 
which, Plumeria, present leaves only the ‘These are somewhat fleshy, four 
five inches long and about one and half wide, rounded the summit, below attenuated, but 
scarcely petiolate. ‘The axills with silky pubescence. Flowers small, white, pedicels 
less than half inch length, Divisions the calyx lanceolate, acute, Indusium the 
stigma hairy and bearded. Nut more than one-seeded. Berry allied, apparently, 
montana, but with different inflorescence. 
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shrubby, low and decumbent, branches ascending; axills 
sericeous; leaves short, oboval, obtuse, entire, thick and coriaceous, attenuated 
below; peduncles axillary and terminal, one three-flowered, the germ bi- 
bracteolate; calyx almost entire margin, corolla bearded within, externally 
smooth. 


Has. the island Atooi, near the sea. very low decumbent shrub, with cuneate-oval, 
very thick, coriaceous leaves, not much larger than those Box. Flower white, larger than the 
last, uniformly bearded within. Stile stigma hirsute, the latter densely bearded. Drupe two- 
celled, calyx crenate cup. The leaf scarcely inch long, and about 


half inch wide. Branches with white and rough bark, the ascending ones about half foot 


shrubby and smooth, with slender leafy branches; 
axills the young leaves shortly bearded; leaves lanceolate, either end acu- 
minate, serrulate nearly entire; peduncles axillary, dichotomal, filiform 
and compressed, long longer than the leaves; flower very long, and nearly 
smooth externally; calyx very shortly and obtusely five-toothed, pubescent; 
bractes linear, persistent; indusium the stigma smooth and ciliate, the style 
pubescent. 


Has. Oahu; common the mountains near Honolulu. Flowers rather showy and elegant, 
white, continuing long succession. part the plant smooth, except the calyx, 
and the exterior the flower-bud, which are slightly pubescent. Leaves about two and half 


inches long, and three quarters inch wide. Flower more than inch long, internally pu- 


bescent tube. Calyx with five shallow teeth; anthers smooth. The stigma pubescent within 


the smooth margin. Nut two-celled. Allied Chamisgoniana, but the leaves are never 
toothed, and the older leaves have naked axills. 


shrubby, leaves and branches pubescent; and axills 
shortly pilose; leaves lanceolate, acuminate either end, sessile, repandly 
dentate, the dentures glandular, peduncles dichotomal, compressed, nearly 
long the leaves, bractes linear, lanceolate; corolla elongated, the tube smooth, 
bearded within well the style; berry smooth, two-celled, two-seeded. 


Has. Woods Oahu, near Honolulu: rare. Apparently allied mollis. Leaves thinly pu- 
bescent, except when young, green; about three and half inches long and about inch wide; 
the axills minutely bearded. Flower white, little more than inch long. The border little 
pubescent externally. Calyx five pubescent short teeth. Bractes longer than the berry, per- 
sistent, the former bluish when ripe; peduncles about two and half inches long, twice forked, 
six nine more flowered. very elegant and ornamental species. 
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Character the same that the genus. 
Allied 


NEMACLADUS. 


Tube the calyx turbinate, adnate the ovary, the border five-cleft, nearly 
equal; corolla ringent, gibbous, five-cleft, without tube, upper lip vaulted, 
bifid, segments wholly membranaceous, with nearly valvular estivation 
stamina five, the filaments distinct but connivent, into tube, with the hair 
adnate the corolla; anthers oval, free, nearly connivent circle; 
stigma annular, bi-lobed, without proper indusium; capsule semi-superior, 
many-seeded, below two-celled, the apex dehiscent four valves; seeds 
spherical, impressed, punctate and striate, albumen carnose and oily.—A 
small, much-branched, lactescent, annual biennial Upper California; 
leaves alternate, rarely toothed, above linear and entire; branches dichoto- 
mous; flowers minute, white, axillary, long, filiform peduncles. (The 


name employed given allusion its numerous and slender 


NEMACLADUS ramosissimus. 


Has. sandy soils, near St. Diego, Upper California. Lower part the stem and radical 
leaves little Primary leaves spathulate, incisely toothed, the rest the leaves linear, 
entire and sessile, somewhat carnose and very smooth, about half line wide; branches very 
numerous, procumbent and rigid, dichotomous and terete. Peduncles axillary, solitary, filiform 
and very slender, near half inch length. The whole plant spreading out about five six 
inches. Calyx with the turbinate base embracing the adnate the border five-cleft, some- 
what ringent, the segments linear. Corolla monopetalous, small, white, and membranaceous, gib- 
bous, bilabiate, but without tube; upper lip formicate, bifid, the segments and acuminate 
the lower lip three-toothed, very short; the dentures ovate, obtuse. Stamens five, with the fila- 
ments connivent into tube, connected base the corolla, filaments very slender; anthers free, 
but connivent into circle round the stigma, oval, acute, two-celled, white and short. Style one, 
stigma glandular, hirsute, two-lobed, without any proper indusium, capsule two-celled below, semi- 
superior, gibbous, the summit fragile, somewhat irregularly four-valved. Seeds numerous, brown 
and spherical, punctate and rough most the but with the punctures arranged 
rows ribs, 


plant apparently without any proper constituting very 
distinct order, probably between the true and pro- 
per. the milky sap, resupinate corolla with membranaceous lamine, 
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and nearly the capsule and seeds the free stamens Goop- 
though very different character,and with stigma without 


indusium, nearly the but the corolla gamosepalus, and di- 
vested tube. 


Calyx foliaceous, five-cleft, abortion three four-cleft, the adnate tube 


roundish and turbinate. Corolla campanulate, five-lobed, the lower 


flowers wanting minute stamina, five, free, shorter than the anthers. 


Stigmas three, short. Capsule roundish, membranaceous, with salient 


angles; three-celled, dehiscing irregularly the base. Seeds compressed, 


triquetrous, even. divaricately-branching annual Oregon, 


scattered with almost retrorse, flat hairs, with the aspect Campanula 
perfoliata. alternate, short, roundish, toothed and amplexicaule. 
Flowers solitary, sessile, the terminal ones only perfectly corolliferous. 
Corolla strictly campanulate, blue, and small, the stigma and style included. 
(The name alludes the unequal character the flower.) 


Has. Grassy plains the Wahlamet and Oregon. very small, with few simple 
The plant six twelve inches high, slender, with few branches, often wholly simple; the stem 


angular, and pilose. Leaves numerous the lower part the stem, roundish-cordate, elegantly 


and very equally dentate, amplexicaule. Flowers solitary, axillary. Segments the calyx folia- 
ceous, wide and somewhat toothed; the lower subapetalous flowers only three four-cleft. 
Corolla about the form that Campanula hederacea, segments acute. This plant 
appears intermediate genus between Campanula and Dysmicodon. 
Calyx the upper flowers five-cleft, the lower imperfect, apetalous ones 


three four-cleft, the adnate tube cylindric-obconic, compressed, even and 
without prominent angles. 


Gen. Plant. 518. 


Corolla pelviform, five-lobed. Stamens five, 


free, filaments smooth, not dilated base, much shorter than the anthers. 


Wy. 
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Stigmas three, filiform, revolute. Capsule linear-obconic, even, and com- 
pressed, two and three-celled, opening laterally small deciduous oper- 
culum. Seeds even, sublenticular. North American and Californian 
annuals, with alternate, amplexicaule roundish ovate denticulate leaves. 
Flowers axillary, sessile, blue. Nearly allied but with 


different habit, calyx and seed; and with the lower flowers apetalous and 
reduced the number their parts. 


stem simple, erect, with the angles hirsute, leaves 
amplexicaule, broad, ovate roundish, denticulate; flowers axillary, solitary, 
three’s; lobes the calyx the lower flowers three and four lanceo- 
late, acute, nearly half the length the adnate tube. 


Campanula 


Has. Throughout the United States, the shores the Pacific. 


Capsule opening about the 
middle. 


Dysmicopon stem erect, nearly simple, branching from the 
base, nearly without angles, and somewhat hirsute with spreading retrorse 
hairs; radical leaves roundish and petiolate; cauline amplexicaule, ovate ob- 
tuse, obscurely crenulate, nearly entire, ciliate; flowers solitary, sessile; the 


calyx lobes about one-fourth the length the adnate capsule opening 
towards the summit. 


Has. shady woods near Santa Barbara, Upper California. very slender species allied 


the preceding, but perfectly distinct. Lateral capsules two-celled, with three calyx-lobes. The per- 
fect flower have not seen. 


ovatum; stem erect, simple, smooth somewhat hirsute the 
angles; leaves ovate, acute, with very shallow crenatures, amplexicaule, radical 
ones spathulate-oblong; flowers one three the axills, sessile; the calyx 
lobes about one-fourth the length the adnate tube; capsule opening towards 


the summit. Campanula intermedia, Dr. (non and 
Near Fort Gibson, Arkansas. 


MSS. 


Has. Arkansas and Louisiana. With all the aspect the first species, producing perfect pelvi- 


form blue flowers the extreme summit only; these the lobes the calyx are lanceolate, acute, 
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and long longer than its adnate tube. the lower flowers the capsules are two-celled, and 
the lobes the calyx three four, rarely five. Some plants occur entirely smooth; others the 
angles the stem and the veins the leaves beneath are pulvulous. 


*CAMPYLOCERA. 


Calyx the upper flowers the lower, apetalous ones unequally 
three-cleft, with the adnate tube long, cylindric and curved; tube the 
perfect flowers, subterete and compressed. five-cleft. 
Stamens five, filaments very short, equal and smooth. Stigmas two, oval 
and short. Capsule the perfect flowers two-celled, subterete, usually 
opening with one deciduous operculum. Capsule the imperfect flowers 
terete, one-celled, with single parietal placenta, trifid, valvular dehis- 
cence length from the summit the base, nearly Seeds 
even, elliptic, compressed, contorted. annual Arkansas, with much 
the habit the preceding genus. Stems simple branching from the base; 
leaves alternate, lanceolate, nearly entire; flowers solitary, axillary. (The 


name alludes the curved, horn-like appearance the lower capsules.) 
stem hirsute the angles, leaves ciliate. 


glabella; stem and leaves nearly smooth. Campanula leptocarpa. Dr. 
MSS. 


Has. Arkansas; five ten inches high. the upper surface the leaves, covered with 


minute hirsute pubescence. Leaves lanceolate and linear-lanceolate, the radical ones slightly 
Calyx the lower apetalous flowers and curved, with three ringent un- 
equal lobes, the capsule one-celled, with one the three valves only placentiferous, and that 
parietal, the rare examples this order Clintonia and Lisipoma. perfect two-celled 
capsules three quarters inch long, two-celled, linear and compressed, rounded the sides 
somewhat narrower the base and summit, usually opening with but one opercular valve. 
these flowers the five divisions the calyx border become rigid and spreading, linear and acute. 
Corolla blue, conspicuous, rather deeply and acutely five-cleft, wholly like that Specularia. 
The affinities this plant, indeed, appear ihe perfect flowers and the im- 
perfect ones, the absence the corolla, might mistaken for those Clintonia: the valves are 
also almost equally much contorted. ‘The imperfect flowers appear long time previous 
those which are Fort Gibson, Arkansas, 
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GITHOPSIS. 


Calyx five-cleft, the long and linear, about the length the adnate, 
obconic, cylindric tube. Corolla cylindric-campanulate, 
Stamens five, free, filaments smooth, very short, not dilated. Stigmas three, 
revolute. Capsule three-celled, obconic, cylindric, striated, opening the 
calyx terminal pores. Seeds acute, ovate, subtriangular. annual 
Oregon. Stems branching from the base, dichotomous; flowers solitary, 
terminal and lateral, opposite the leaves, small and blue, scarcely exserted 
beyond the long, leafy lobes the calyx. Leaves alternate, sessile, serrated, 
below very small. (Named allusion the resemblance the flowers with 
those Githago segetum.) 


Has. Plains the Oregon, near the outlet the Wahlamet; common. Flowering May 
and June, four ten inches high, more less branched from the base; above dichotomal, with 
the upper part the plant smooth. The flowers terminal lateral, solitary: branch usually 
issues, from the same axill with the lower flowers, producing sort irregular straggling 
Leaves oblong, oblong-ovate, sharply serrate, the lower ones minute, the upper from quarter 
half inch long, one two lines wide. Adnate tube the calyx about one-third inch 
long with ten attenuated below into thick pedicel; the leaf-like, linear, and sometimes serru- 
lated segments, about the same length. Corolla tubular-campanulate, scarcely longer than the calyx, 
border rather deeply the segments acute, deep blue, the base whitish. Stamens included, 
with long linear anthers, and very short, slender, equal filaments. Stigma trifid, short and revolute. 
Capsule three-celled, opening the summit the calyx, the shrinking the base the 
corolla. Seeds numerous and minute, subtriangular, even and brown. Allied Specularia, but 
with cylindric capsule, opening only the inner summit, corolla approaching campanulate; 
angular seeds, and very peculiar habit. 


hirsuta. part the plant, except the 
corolla, more less hirsute: the capsule with reflected hairs. 
Has. With the above. 


Calyx five-parted, persistent, corolla cylindric-ovate, smooth within, the border 
five-toothed. Stamina ten, included; filaments long and subulate, pilose; 
anthers short and compressed, opening two truncated pores, the summit 
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biaristate, with the awns reflected. Ovarium globose, the base surrounded 
thick circular nectary. Style short, stigma obtuse. Drupe even, 
globular, dry, with very thick, hard and even, spherical nut, abortion 
one-seeded. shrub California, with alternate, entire leaves, tomentose 
beneath. Flowers terminal racemes, red. Drupes smooth, and sphe- 
rical. name derived from wood, and xoxxos, berry; the berry 
drupe being woody hardness.) 


Has. Monterey, Upper California. fine shrub three four feet high, with smooth brown 
bark. Leaves nearly the form and size those Rhododendron punctatum, about two inches long 
and about three quarters inch wide, elliptic, acute, entire, above green and shining, beneath 
whitely tomentose, young branches pubescent. Racemes erect; pedicels and bractes, well 
the calyx, villous; bractes short. Corolla large, red, internally smooth. Anthers short, the awns 
about the same length. Drupes spherical, about the size grain black pepper, yellowish, 
smooth, and shining, with thin coating dry insipid pulp, wholly juiceless; the nut spherical 
and even, without striation, occupying nearly the whole front, the shell exceedingly thick and 
hard, with vestige five cells, all obliterated but one, and that containing single, oblong, 
compressed seed. Distinguished from the flower and habit, less than the 
fruit: the filaments the stamina are also proportionably longer, not suddenly dilated base, 
but gradually subulate and pilose throughout. 


DECAMERIUM. species Linn. and Willd.) 


Calyx adnate the ovary, the border five-toothed. Corolla subcampanulate, 
five-toothed, stamina ten, included; anthers without dorsal awns, bifid the 
apex, with oblique pores; the filaments dilated base, nearly long the 
anthers. Style scarcely exserted, the stigma capitate-annular. Drupe globose, 
invested the calyx, partly ten-celled with ten pyrene, only one-celled 
nuts angular, one-seeded, about ten. Seed subelliptic, punctate. North 
American shrubs, with alternate, entire, oblong, obovate leaves, flowers 
lateral, leafy elongated bracteolate racemes, white, more less tinged with red, 
arising from independent buds. Leaves and bractes sprinkled with resinous 


atoms. The fruit black glaucous, subacid, and rather agreeable; but often 


} 
. 


260 DESCRIPTION NEW SPECIES 


disliked account their indurated nuciform carpels. Allied Gaylus- 
sacia, but the habit and geographical range wholly different; the drupe 
also not grooved, nor truly ten-celled, but with ten distinct pyrene, and the 
leaves deciduous. (The name alludes the number and structure the 
fruit.) 


frondosum. Vaccinium frondosum. sp. 352. 


Has. Common throughout the United States, from Canada Florida. The drupe this 
species appears five ten-celled, with ten nuciform carpels. rather large, blue, 
and globular, pleasant subacid flavour, but disagreeable from the occurrence the hard nu- 
ciform carpels. Flowers small and campanulate, the border reflected. Filaments the stamina 
smooth. Albumen large and fleshy. Embryo small and terete. 


resinosum. Vaccinium resinosum, Kew. 12. [ed. 1.] 
Decanp. 566. 


Common throughout the United States, and from Canada Florida. this species, 
the bractes and bracteoles are small, the former mere bud scales. Flowers mostly red. The fila- 
ments the anthers somewhat pilose. The drupe berry one-celled, with circle ten angular 
rough attached internally sort narrow axis placenta. remarkably covered 
with resinous atoms beneath. Berries black and agreeable, but disesteemed from the presence 
the bony carpels. 


hirtellum. Vaceinium hirtellum, Kew. 357. 
566. 


Has. The Southern States the Union, from Carolina Florida. ‘The young leaves before 
expansion are sometimes almost comescently tomentose. variety may deserving no- 
tice tomentosum. Filaments the stamina smooth. 


dumosum. Vaccinium dumosum. ANDREWS. Bot. Rep. 112. 
566. 


Has. From Massachusetts running shrub, with leafy independent lateral brac- 
teolate racemes. The corolla perfectly campanulate, white, with tints red, the teeth erect. Berries 
black, conspicuously crowned with the erect, enlarged border the calyx; first glandularly 
pubescent; not unpleasant, but with the same fault the preceding, the ten bony carpels being 
thick and hard, and disposed circle without any locular divisions. Filaments the stamens 
pubescent, with something the habit Gaylussacia. 
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This group appears form very natural genus. The structure 
the fruit extremely different from that the true 
Vacciniums; and all the species, peculiar the United States, have, again, 
different seed from the European type, the spermoderm being impress-punc- 
tate. the present genus, the seeds within the bony putamen, are also simi- 
larly punctate. 


Calyx adnate the ovary, the border five-toothed. Corolla campanulate, five- 
cleft. Stamens ten, included, anthers with dorsal awns, bifid the apex, 
long oblique foramina, the filaments smooth, short, and equal. 
Style exserted, stigma minute, truncated. Berry globose, invested the 
calyx, umbilicate, ten-celled, cells three five-seeded; the seeds sublen- 
ticular, puncticulate, imbedded indurated granular pulp. Albumen 
large and fleshy. Embryo small.—A small evergreen tree the southern 
parts the United States, intricately branched; leaves lucid, obovate, sub- 
serrulate. Racemes lateral and terminal; leafy. Flowers white, long, pe- 
dunculate, without bracteoles. Berries black and rather dry, but sweetish, 
and nearly inedible from the presence rough indurated granular pulp. 
Allied the preceding genus, but with very different fruit, and some- 
what distinct habit. The name derived from bramble, the black- 
berry bilberry, and tree.) 


BaToDENDRON arboreum, Vaccinium arboreum. Bor. 


Hort. Kew. vol. 11. 


Has. From North Carolina Virginia Florida and west the Mississippi Arkansas known 
the name the Farkleberry. small tree feet high, with roundish and obovate leaves. 
Berries black and smooth, but scarcely edible, being filled with granular pulp almost coarse 
saw-dust. ‘The spermoderm thick, impress-punctate and indurated. The bark the root very 
astringent, and decoction employed dysentery and diarrhea, well the dried fruit. 
(Elliott.) Perhaps Vaccinium leucanthum Chamisso may form second species this 
genus. 
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Species and Authors.) 


Calyx adnate the ovary, the border five-toothed. Corolla pelviform, five- 
lobed, shorter than the stamens. Stamens ten, exserted anthers with short 
dorsal awns, deeply bifid and very long, opening elongated, oblique 
foramina, with bifid lacerated points; filaments short, pubescent and 
dilated. Style exserted; stigma even truncated point. Berry large, 
globose and pyriform, invested the calyx, umbilicate, eight ten-celled, 
abortion six eight-seeded. Seeds roundish and elliptic, puncticulate. 
North American shrubs, with alternate entire deciduous elliptic leaves. 
Racemes lateral, leafy, peduncles usually without bracteoles, sometimes 
axillary. Flowers white. Berries juicy, pale green purplish, bitter and 
inedible. (The name alludes the bitter fruit.) 


Picrococcus stamineus. Vaccinium staminium, 
Has. From Canada Florida, common. (Deerberry.) 


Picrococcus elevatus. Vaccinium and Decand. 
567. 


Has. New Jersey South Carolina and west the Mississippi, Ohio, &c. the woods 
Mexico between Pachuca and Real del Monte. 


Picrococcus leaves ovate cordate-ovate, acute, length smooth, 
peduncles axillary, one-flowered, subbracteolate; corolla but little longer than 
the five-cleft calyx; dorsal awns the stamina minute. Vaccinium 
danum. 


Has. (Mr. Cooper.) have seen only single branch, which the flowers appear 
truly ‘The calyx unusually large, corolla small and contracted. ‘The leaves about two 
inches long, and more than inch wide. 


There remarkable abortion seeds the berries this genus. 
Sometimes find scarcely more than one two, rarely more than six 
eight, although the berry uncommonly large, (near half inch diameter 
sometimes.) seeds are about the size those Mignionette, little 
larger, elliptic-ovate and convex, brown, witha pitted epidermis, and large, con- 
formable, oily, and fleshy white albumen. all the seeds have now had 
opportunity examining, the embryo wanting. The species here brought 
together, and proposed genus, are, again, very natural group. 
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VACCINIUM. part.) 


Seeds angular, biaristate. Leaves deciduous. 


Vaccinium Linn. Near the line perpetual snow, the central 
chain the Rocky Mountains. (Thornberg’s ravine.) 
Hooker, Flor. Bor. Am. Exactly the European plant, but smaller. 


Vaccinium 
Has. the shady woods the Oregon, near Fort Vancouver. 


parvifohum. 
Has. With the above. 


Vaccinium cespitosum Stem low and branching, not 
cespitose; leaves all obtuse. 

Has. Plains the Oregon, near the Wahlamet, common, forming extensive tufts. Six eight 
inches high. ‘The berries covered with dense bloom, but not agreeable. 


Vaccinium uliginosum. 
Has. The White Mountains New Hampshire. this species the seeds are numerous, much 
curved, and acute each extremity. 


Vitis Idea. 
Has. Canada, the White Mountains and North-West coast, but have not met with the 
latter locality. 


II. Seeds oval and rounded, Cells the 
berry about ten-seeded. 
Anthers unanned; leaves more less deciduous. 
Vaccinium corymbosum, Linn. also Pennsylvanicum, virga- 
zans; tenellum, myrsinites, Micu. 


METAGONIA. 

Calyx adnate the ovary, the border four five-cleft. Corolla conic 
ovoid, pentangular, thick consistence, the border four five-cleft. 
Stamens eight ten included, the anthers bifid, with without awns, 
dehiscing terminal oblique pores. Style included, stigma minutely five- 


lobed. Berry sub-pyriform globose, fleshy, conspicuously crowned 
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the enlarging calyx, five-celled, with five-lobed placenta, the lobes sepa- 


rated the dissepiments. Seeds small and exceedingly numerous, angular 
and somewhat cuboid, evergreen shrubs 
South America, extending Oregon, Mexico, the West Indies, and the 
southern States the American Union: distinct section exists the 
Sandwich and Friendly Islands, and perhaps Madagascar. Leaves 
generally serrate and small. Flowers usually scarlet red, well 
the calyx and fruit. Berries fleshy consistence, those Aronia, 
usually edible, not juicy glaucous, the whortleberry. Probably 
divided genus. But have materials for its investigation beyond the 
limits the United States, the Sandwich Islands, and single species from 
Peru. (The name given allusion the angular form the corolla.) 


Berry subpyriform, anthers 


cerea! Vaccinium cereum. Forster. Flor. ins. Austral. prod. 28. 
Has. Tahiti. 

Has. shelving rocks the Pari, Oahu. very humble shrub, with scarlet calyces 
and fruit. berry has exactly the appearance and consistence that the botryapium, 
being crowned with very conspicuous calyx: its taste agreeably subacid, and frequently 
employed preserve the missionaries. This, the preceding species, the Ohelo the 
natives, abundant the mountains Owhyhee. 


Metaconia penduliflora. Vaccinium penduliflorum, 
bably nothing more than variety cerea. Corolla all the species 
conic and pentangular. 
Flowers racemose. 
meridionale. Vaccinium Swartz. 


Has. The mountains Jamaica. 
corymbodendron. Vaccinium corymbodendron. 
Has. Alpine situations, near the city Pillao, Peru. The calyx bibracteate. Corolla conic. 
IL. Anthers awnless, with nearly erect terminal pores. Fruit globose. 


PyxoTHAMNUS, ovata, Vaccinium ovatum. 290. 
lanceolatum. numerous leaved variety. 
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Has. Common the banks the Oregon, near the sea. evergreen, elegant shrub, three 
five feet high, and erect. Also Upper California near Santa Barbara, but with the stems more 
hirsute. Fruit dry and scarcely edible. 


229. ANDREWS. 


Has. North Carolina Florida. Flowers small, subcampanulate, pentangular, contracted 
bracteolate racemes. Berries rather dry and insipid. 


Has. Peru, (Pavon.) Calyx four-parted. 


didymantha, didymanthum, Dunat. ibid. 
Has. Peru. Calyx five-parted. 


nov. gen. 265.) 
Has. the Andes Peru. 


Has. the mountain Tanguragua, Quito. Corolla tubular-campanulate, 


Stem prostrate, pubescent; leaves crowded, oblong- 
lanceolate, either end acute, serrulate, beneath strongly nerved, subciliate; 
petioles pubescent, minute; peduncles short, thick and axillary, one three- 
flowered; calyx bibracteolate; corolla conic-ovoid, pentangular, five-cleft; 
berry 


Has. Peru, between Cuenca and Loxa. (Dr. Jamison.) prostrate shrub; stems eight 
twelve inches long, terete. Leaves very numerous, secund, thick, small and coriaceous, near half 
inch long and about two lines wide, distant and shallow, the lower portion the 
leaf subciliate the margin. Peduncles short and approximate, thick and very smooth, clad 
with several pairs bractes, indicating many abortive flowers. Germ and berry pyriform, 
smooth, wrinkled and fleshy: segments the calyx triangular, acute, conspicuously crowning 
the berry. Corolla conic, pentagonal, about the length the germ, the border connivent and 
five-cleft. part the inflorescence, apparently scarlet. Style included; the stigma mi- 
nutely five-lobed, subcapitate. Filaments pubescent, anthers awnless, short, with terminal and not 
oblique pores. Berry five-celled, insipid, the cells each containing many more seeds than the 
true Vacciniums, the seeds brown, puncticulate, angular and somewhat cuboid, closely allied ap- 
parently ‘The general colour the plant, when growing, purple. 


gen. spec. 263. 248.) 


Has. Peru the mountain Antigoma. Corolla tubular-campanulate, four-cleft, scarlet, 
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acuminata, Vaccinium acuminatum. (H. and ibid.) 


Has. the mountains New Grenada and Peru, Alpine elevations. Flowers white, corolla 
four-cleft. 


Has. Peru. 


Has. Peru. 


villosa, Vaccinium villosum. Rees’ Cycl. no. 
Has. Mexico Corolla purple, pentagonal, with the angles villous. 


856. 


Has. Mexico. Calyx bracteolate. Berry globose, umbonate. 


Ons. The Madagascar species may also, all probability, referred 


this group species, with several others; but the whole must now left 
the decision future observers. 


Decanp. 


not uncommon the banks the Oregon, below Fort 
Vancouver, rocky places, where becomes tree thirty forty feet high. 
The flowers abundant, yellowish-white; the berries orange yellow, dry and 
coated with thin layer granular tubercular pulp. Very nearly allied 
Andrachne. 
ARCTOSTAPHYLOS. (Gat. 


Fruit even, Leaves coriaceous, persistent, mostly entire. 
ARCTOSTAPHYLOS 
Has. Around Vancouver, and the hills the Oregon the Pacific. 


pumila; glaucous, dwarf and erect; somewhat closely 

pubescent; leaves obovate, obtuse, entire, lucid above, below narrowed with 

petiole; flowers short terminal bracteate racemes; pedicels obtusely bi- 
bracteolate base; corolla bearded within; awns the anthers slenderly 


hirsute, nearly twice their length, filaments sparingly bearded, twice the 
length the anthers; calyx ciliate. 


q 
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Round Monterey, Upper California. Flowering March and April, very much like 
uva-ursi, but low erect shrub about half foot high, branching from the base and forming tufts. 
Stems brown and smooth, branches villous well the young leaves beneath, the leaves 
length smooth. Flowers white, short rounded racemes. Corolla verticose-ovate, the border 
reflected, densely bearded within towards the orifice. Segments the calyx slenderly ciliate: 
bractes linear, reflected, about the length the villous short petioles. Awns the anthers very 
long and hirsute; the filaments with few straggling hairs the base. 

ARCTOSTAPHYLOS acuta; glaucous, dwarf and erect, pubescent, leaves obovate 
oblanceolate, with short acute point, length nearly smooth, below 
narrowed with petiole; flowers short terminal bracteate racemes, the 
pedicels minutely bibracteolate base; corolla pubescent within; awns 
the anthers slenderly hirsute, about their length, filaments smooth. 


Has. With the above, for which might mistaken variety, but the leaves are usually 
broader, and the flowers smaller and striated with pink. 


XEROBOTRYS. 

ARCTOSTAPHYLOS, but the corolla four five-toothed. Stamens eight ten. 
Ovarium subglobose, the base surrounded thick, circular, entire nec- 
tary. Berry globose, dry and farinaceous, containing three five triangu- 
lar grooved nuts, the nuts one, two three-seeded; one, two three-celled. 
The cells tortuous. Seeds curved and elongated, sempervirent.—Shrubs 
Upper California, leaves entire serrated; racemes contracted, terminal, 
flowers white rosaceous. Berries yellow, spherical, dry, juiceless and in- 
sipid. Nearly allied but the flower that Arctostaphylos, and 
the structure the fruit distinct from both. (The name from dry, 
and grape berry, allusion the nature the 
XEROBOTRYS tomentosus, Arbutus tomentosa. Pursu. Flor. Bor. Am. 


282. Flor. Bor. Am. 36. Fig. 130. Arctostaphylos tomentosa. 


Has. Monterey, Upper California; common. bush growing tufts about three feet high. 
Flowers white, with slight rose tinge; leaves generally entire. Berries yellow, large 
pepper corns, spherical and pilose, with dry, perfectly insipid farinaceous pulp, containing mostly 
about three obtusely three-sided nuts, with two other abortive ones, each containing two three 


cells, with single elongated seed, each filling the tortuous cavity the nut. Our plant 
nearly. 
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argutus. Arctostaphylos tomentosa arguta, ib. 
Certainly not our species, which very rarely even minutely serrulate. 

586. 


glaucus. Arctostaphylos glauca. Ib. 


XEROBOTRYS venulosus; erect; branchlets, petioles and margins the leaves 
pubescent; leaves elliptic, elliptic-ovate, acute, sometimes subserrulate, 
rather long petiolate, thick, smooth and shining; racemes terminal, corym- 
bose; bractes scale-like, very short; calyx ciliate; corolla bearded within; 
filaments pilose; awns the anthers very long; the berry globose and 
smooth. Andromeda? venulosa. Prod. 607. 


Has. Round Monterey, Upper California. shrub about foot high, length wholly smooth. 
Branches brown and smooth, those the young shoots, hoary and villous, clad with the persisting 
brown bud scales. about inch long, half three quarters inch wide, thick and 
mostly acute base, green both sides, even and reticulated, that both surfaces appear similar, 
Flowers white, short crowded fastigiate racemes. Bractes almost imbricated, ovate, acute, 
pubescent, not half long the short peduncles, which are bibracteolate base. Berries smooth, 


depressed-spherical, similar form and structure with those tomentosus, corolla short and 
ovate. 


GAULTHERIA Shallon. 


Haz. shady woods, Oregon, very common. About two feet high, and filling extensive 
tracts. ‘I'he berries black, and somewhat agreeable. 


but with the anthers bifid, biporous, and dorsally awned the 
base, the filaments smooth. Capsule globose. six ten cell, ob- 
long, flat and alated membranaceous, imbricated longitudinally, with ter- 
minal evergreen shrub the Southern States, with coriaceous, 
elliptic, ciliate serrulate leaves, and terminal panicles white flowers, the 
corolla ovate-cylindric. (The name alludes its proximate relation 

Portuna floribunda. Andromeda floribunda. Pursu. Flor. Bor. Am. 
488. Bot. Mag. 1566. Bot. Reg. 807. floribunda, 
and Don. Zenobia floribunda, Decand. 598. Capsule large 
pepper corn. The five lobes the placenta, the summit the capsule. 
Seeds longitudinally arranged, unusually large. 
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Calyx five-parted, bibracteolate base. Corolla cylindric subovate, the border 
five-toothed, Stamens ten, filaments lanceolate, flat and smooth, 
about the length the anthers; anthers bifid, the summit four-awned. 
Style filiform. Stigma truncate, subcapitate. Capsule five-celled, five- 
valved, depressed-globose, dissepiment medial. Seeds minute, numerous, an- 
gular and flatly compressed.—Deciduous leaved shrubs the United States, 
with the flowers secund, cauline, axillary simple racemes. Flowers 
white. (The name alludes the remarkable racemose inflorescence.) 
Somewhat allied but very different habit, and inflorescence: 
the seeds also minute and flat, while Zenobia they are rather large, 
roundish and angular. 

racemosa; nearly smooth; leaves oblong, acute acuminate ser- 
rulate; racemes elongated lateral; bractes none, deciduous. Andromeda 
racemosa, Linn. racemosa, Don. 11. racemosa, 
598. 


Has. From Canada Georgia. Divisions the calyx lanceolate, acute, the base subtended 
two similar bracteoles. Flowers white. 


bracteata; smooth leaves, oblong-lanceolate, coriaceous, acute, 


serrulate; racemes axillar and terminal, bracteate; bractes linear. 


Has. East Ware.) very imperfect specimen, not advanced flowering. The 
leaves thick and rigid. 


PHYLLODOCK. 


40. empetriformis, Grau. Bot. Mag. 3176. 


Has. Near the summit the central range the Rocky Mountains Thornberg’s ravine. 
Many specimens differ the paucity flowers, there being only three four together; the 
peduncles are also somewhat glandularly pubescent. ‘The corolla campanulate and pale red, 
The general aspect and size that but the flowers are smaller. 


ferruginea. 
Has. Around Fort George, near the estuary the Oregon. 
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LEDADENDRON. Capsule subglobose; filaments pilose towards the base; stigma 
annulate, five-lobed. tall sempervirent shrub, with alternate entire 
leaves, smooth both surfaces, beneath covered with resinous scales. 
Flowers umbellate, white. 


Lepum tall and stout shrub, leaves elliptic, entire, mostly 
obtuse, but mucronulate, long petiolate, smooth both surfaces, beneath 
paler and resinosely atomiferous; capsule globose-ovate. 


Has. the central chain the Rocky Mountains, the sides the mountains which close 
Thornberg’s ravine, growing extensive thickets, the bushes four six feet high, and large 
those Bark smooth. Branches coming out circles length from 
the base former corymbs. inch inch and half long, three quarters inch wide; 
petiole half inch long. part the plant young state, except the corolla and upper 
the leaves, scattered with shining yellow resinous scales. Leaf paler beneath, dark 
green above. Peduncles one half three quarters long, corymbose. Calyx five-lobed, 
small, the segments oval, obtuse, ciliated. Corolla five white, broad, oval Stamens 
ten, filaments long, subulate, pilose below; anthers oblong biporose. Style about the length 
the stamens, thickened above, annulate with five linear lobes within. Capsule roundish ovoid, 
pubescent well glandular and scaly, five-celled, five-valved, the axis pentangular, dehiscing 
the base. Seeds numerous, subulate, alated either end. Quite similar, but smaller than 
latifolium. The habit this plant approaches that Kalmia. 


(B. Brown.) 


Has. high hills near Kolao the Island Atooi. 


PYROLA. Decanp.) 


leaves round oval, obtuse, attenuated below, minutely cre- 
nulate, about the length the petiole; stipules long, lanceolate, acuminate; 
scape angular and very tall; calyx lobes lanceolate, acute; corolla spreading; 
stigma five-lobed. 


x 
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Has. Shady woods the Oregon, near the confluence the Wahlamet. Caudex creeping 
and extensive, remarkable for its numerous, long, narrow stipules. two inches more 
long, about inch and half wide, very dark green. Sometimes round those ro- 
tundifolia, which very closely related. Scapes eighteen twenty inches high! with about 
two free Bractes lanceolate, acuminate, about the length the pedicels. Flowers bright, 
rose red and fragrant, rather smaller than Petals elliptic-oblong. ‘The cre- 
nulations the leaves scarcely sensible. majority the leaves are oval. 


Pyrota bracteata. 
Has. Dark fir woods the Oregon, near Fort Vancouver, the flowers advance the bractes 
appear, other species, longer than the pedicel. The flower this species also 


strongly tinged with red, and very similar that rotundifolia; the stipules are acuminate, 
the preceding. 


minor. 
Has. Base the White Mountains New Hampshire. (Pickering.) 


secunda; leaves roundish-ovate, minutely crenulate, obtuse. 
Has. Blue Mountains Oregon, not far from the River Oregon. 


minute, nearly spherical, terminated either extremity 
small reticulated roundish membrane. Anthers with short wide basal 
inverted pores. 

aphylla. 
Has. the shady pine woods, round Fort Vancouver. Occasionally produces, near the root, 
and infertile shoots, few small, ovate lanceolate greenish leaves, but generally clad 

only with whitish scales. the seed, this species makes near approach Pterospora. 


variety also occurs with lanceolate, acuminate divisions the calyx, which may called 
leptosepala. 


recticulata; leaves roundish-ovate, dentate, reticulately 
minently veined; calyx ciliate; anthers long the filaments. Pyrola 
uniflora. Hooxer, Flor. Bor. Am. (in part.) 45. 

Shady fir woods the Oregon, not far from the sea. Nearly allied grandiflora 


but the leaves are strongly toothed, with elevated reticulations. 


Has, the shady woods the Oregon, towards the sea. Larger than usual, and with the 
leaves acute. flowers have not seen, 
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Andromedea. 

Has. forests the Blue Mountains Oregon. Seed nearly spherical, acute each end, 
striated, terminated above very broad, scale-like, dilated, round, reticulated, transparent 
membrane, many times broader than the 


Americana. (H. multiflora Americana, 
Has, Shady forests the 


With the above. 
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ARTICLE XIV. 


Observations the Geology the Western Peninsula Upper Canada, and 
the Western Part William Rogers, Prof: Natural Philoso- 
phy the University Virginia Henry Rogers, Prof. Geology 
the University Read December 1841. 


determine the exact position the wide-spread formations the Ohio 
River and the western Lakes the general system the Appalachian rocks, 
developed New York, Pennsylvania, Virginia and Tennessee, problem 
much interest the geology the United States. essential 
preliminary some the most important inquiries scientific kind which 
can engage American geologists. The gradations type these ancient se- 
dementary deposits, which extend, believe, more less their included or- 
ganic remains, and which must first studied before can clearly understand 
the physical changes that have marked the history these strata, will not 
reduced their true laws until the continuity the eastern and western 
rocks shall have been fully established. 

But this determination attended with many difficulties, since the very 
variations type referred to, are often nature mislead; their true value 
not being recognised until the investigation nearly over. Besides these lia- 
bilities error from changes type ascertained, there are others 
incident the region before where the unsupplied links between the eastern 
and western strata are sought. These are the horizontality the rocks, 
the deep covering drift which generally conceals them and the interruption 
their range the interposed waters Lake Erie. 
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compare directly the formations they appear the Appalachian 
chain with their western and northern outcrop Ohio and New York, would 
not, believe, furnish satisfactory identifications; for already know the 
great alterations type which most them undergo passing northward 
and westward under the broad bituminous coal field Pennsylvania and Ohio. 
trace them continuously their lithological and fossil characters, north- 
eastward the Mohawk, and thence westward through New York, seemed 
rendered necessary the thinning out some formations, the coming 
others, and the suspected partial the organic remains all; and 
be, fact, the only method compatible with the caution essential such re- 
searches. 

After devoting considerable pains preliminary study the formations 
western New York, resolved, possible, keep view some easily re- 
cognised horizon among the strata, and working round Lake Erie through 
Upper Canada and Michigan, form junction with the rocks Ohio. 

Believing that this procedure have ascertained the place, approxi- 
mately least, the rocks parts Upper Canada, Michigan and Ohio, 
propose the present paper give concise account, first, their range 
from the Niagara river Lake Huron, and, secondly, the course some 
them from Lake Huron into Ohio. 


PART 


THE Limestones.—This group rocks, its extension 
across Upper Canada, continues, New York, form great part the 
escarpment the Mountain Ridge. line outcrop, thus marked, follows 
nearly west course from Queenstown and the Niagara river, the head 
Lake Ontario; then bending rapid curve around the head the Lake 
near the foot Burlington Bay, strikes off direction towards 
Lake Iroquois, the Georgian Bay Lake Huron, the southern shore 
which reaches the neighbourhood Penetangasheen. From the Niagara 
river the head Lake Ontario, the arenaceous rocks composing the Grey- 
band and the other strata immediately beneath the Niagara limestone group, 
form, the neighbouring parts New York, alow bench adjoining the base 
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the main terrace, while the red shales and sandstones still lower the series 
overspread the plain which stretches northwards, from the margin this bench 
the Lake shore; the whole this series strata, from the red shales up- 
wards, having gentle dip towards the south. 

passing from the Niagara river the head the Lake, remarked 
gradual but slight change the lithological character some the strata 
the Niagara limestone, the nature and degree which will best indicated 
the annexed sketch vertical section these rocks, they are displayed 
the mountain ridge point west Hamilton, and upwards fifty miles 
west the Niagara river. 


ORDER. 


Brownish, subcrystalline, bituminous limestone. 

Siliceous limestone brownish and gray colour, containing distinct 
courses flint cherty nodules. 

Rather soft siliceous sandstone, occurring thick slabs. 

Hard siliceous limestones and sandstones with the vesicular structure, 
and hollow encrinal impressions characteristic similar strata Niagara 
Falls. 

Lead-coloured shales and calcareous slates. 

Comparing the above series strata, detail, with section the rocks 
the falls and whirlpool, obtained repeated examinations, find that 
while the general character and order succession the principal beds remain 
unaltered, the calcareous and siliceous portions are more defined their com- 
position, the geodes are much less frequent all the beds, and the cherty 
matter the higher strata more entirely collected into regular layers 
courses. also considerably thicker than the Niagara 
river. 

For some distance westward the escarpment these rocks, the upper 
plain formed the mountain ridge general deeply covered with drift 
composed the rolled fragments the siliceous and bituminous limestones 
and sandstones, together with some the materials the red shale and sand- 
stone the formation next below; but almost entirely unmixed with the frag- 
ments other higher calcareous rocks. Between Ancaster and Brandtsford, 
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about thirty miles west Hamilton, the drift contains gradually lessening pro- 
portion the materials the red shale and sandstone, while the west and 
northwest Brandtsford ceases altogether. 

the vicinity Paris, however, about thirty-eight miles west Hamilton, 
rolled fragments the upper group limestones begin make their appearance 
the streams and the surface; and, growing more frequent proceed west- 
ward, prove, near London, the predominant material the drift. need scarce- 
remarked, that the trend the terrace formed the Niagara 
limestone would, connexion with the admitted southerly course the drift, 
give rise the distribution the materials here described. 


THE the Niagara river the neigh- 
bourhood the Tonewanta, this group strata stretches narrow belt some 
distance south the terrace, and parallel with it. intersects the Welland 
canal, and follows the course Grand river the vicinity Paris. From this 
point these shales sweep towards the north conform with the flexure the 
mountain ridge, and passing little east Guelph range towards the southern 
end Lake Iroquois. gypseous shales are well exposed, excavations 
for plaster, two places the Grand river. One these near the Wel- 
land canal and the other Paris, where the top the formation rises per- 
haps forty feet above the level the stream. The shales here contain the 
curious hopper-shaped cavities familiarly known distinctive feature the 
upper part the formation New York. They are accompanied, likewise, 
the remarkable vesicular pitted limestone, which, throughout the west- 
ern counties that state furnishes good guide the gypseous beds. 


coloured, limestone, abounding small lenticular cavities, having 
very much the shape tabular crystals selenite, which they probably 
owe their origin. Remarkable for the permanency its peculiar features and 
for its wide diffusion, this stratum has proved the utmost service our re- 
searches, safe and convenient base establishing the super-position 
the other more variable formations. Tracing the less easily identified strata 
it, served grand lithological horizon from the Niagara river 
through Upper Canada into Michigan and Ohio. 
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Paris associated, have already said, with the gypsum-bearing 
shales. From that neighbourhood may traced northward the vicinity 
Guelph, obedience the general northern strike all the rocks they 
follow the trend the great terrace. Westward and south-westward from 
Guelph the stratum very gently declines level, accordance with the 
general dip. Beachville, the south branch the Thames, below 
the level the water, the river bed, both here and intervals for many miles 
north-eastward, exposing higher limestone, and the north branch the 
same river ascend the stream nearly forty miles northward from London 
before the pitted rock emerges the surface. South anearly east and west 
line, drawn from Guelph Goderich, rounded and weather-worn fragments 
the pitted rock abound the general drift, composed the limestones and 
other beds that outcrop the north and north-east. But the Maitland river 
Lake Huron, found well exposed with group overlying 
limestones both Goderich and for several miles the stream. 

instance either among the rolled fragments the beds seen 
place, did detect any organic remains; but its position the top the 
gypseous shales, and its singularly well marked features, leave uncer- 
tainty the formation which belongs. 

the Rocks overlying the Vesicular Limestone Upper Canada.—The 
strata which repose upon the pitted, vesicular limestone the western 
portions Upper Canada, not accord, exactly, with those which overlie 
this rock New York. Important changes the group take place, fact, 
within the limits that State, and other modifications will shown arise 
westward the Niagara River. the central counties New York, the 
following strata, according Mr. Vanuxem, intervene between the pitted rock 
and the Marcellus shales. Hydraulic limestone; Pentamerus limestone; 
Delthyris shaly limestone; Scutella limestone; Oriskany sandstone; 
Fucoides Cauda Galli beds; Onondaga limestone; Corniferous lime- 
stone; But the counties west the Genessee River 
the only strata not thinned away are, Hydraulic limestone. Oriskany 
sandstone. Onondaga limestone. limestone, and Seneca 
limestone.t these remaining strata are much lessened thickness, 


See Vanuxem’s fourth Annual Report, General Survey New York. 
See Hall’s fourth Annual Report, General Survey New York. 
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and the Oriskany sandstone altogether absent the Niagara River. The 
Rocks which have thus disappeared going westward through New York, 
comprise, with the exception the Hydraulic limestone, all the members 
formations six and seven the Appalachian System Pennsylvania and 
Virginia. 

approaching the interior the Peninsula Upper Canada, have 
evidences further change the formations; the Corniferous and Onondaga 
limestones appearing cease altogether before mark the eastern shores 
Lake Huron, and the Hydraulic and Seneca limestones either, likewise, disap- 
pearing, changing their type, make their recognition uncertain. 

group limestones resting the pitted rock about thirty miles above 
London, the north branch the Thames, seems embrace stratum re- 
ferable the Onondaga rock; but the Maitland River near Goderich, where 
the series well exposed, none the formations developed east Buffalo, 
excepting the well characterized pitted limestone, could identified. 

The following section the strata exposed the cliffs the Maitland, 


conveys, believe, correct idea the general order superposition the 


limestones the south-western part the peninsula Upper Canada. 

Ascending the River from the bridge near Goderich, the lowest stratum 
seen near the water’s edge fawn-coloured slaty limestone fine texture, 
containing hopper-shaped cavities, and few fossils. This rock was recog- 
nised belonging the upper part the gypseous shales. 

buff-coloured arenaceous limestone, striped with various shades. 
often merely calcareous sandstone, variable composition, occurring lay- 
ers from six inches two feet thick. contains delthyris, but not consi- 
derable numbers. 

Above the last occurs arenaceous and argillaceous rock yellow 
buff-colour, and very rough worm-eaten aspect. soft, and contains geodes 


nests carbonate lime and sulphate strontian, the removal which. 


has caused its cavernous This bed several feet thick. 

The next higher mass bed about two feet thick the pitted rock 
the gypsum. ‘This impure buff-coloured soft limestone which breaks 
right angles the bedding. corresponds all respects the rock seen 
Paris, Syracuse and other places, association with the gypseous shales. 
This the highest layer exposed near the bridge; but, ascending the stream, 
find excellent exposures along both its banks. 
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the Canada Company’s Mills, about two miles above the bridge, 
higher set strata appear. These consist dove-coloured and fawn-coloured 
limestone, abounding characteristic fossils, overlaid bluish limestone, 
weathering with mealy surface, often coarser than the preceding, and some- 
times slightly sparry. This also very full fossils. 

Though the determination the precise date these limestones overlying 
the pitted rock, would supply the best link for establishing the connexion 
the western and eastern strata, approximation all that have yet 
been able effect. That they constitute new formation, not found New 
York, think evident; but these horizontal limestones are extensively 
overspread with drift, and, when, seen, expose small depth, make 
impossible find their actual contact with the Onondaga Seneca strata; 
though they occur the north branch the Thames under circumstances 
that intimate their close connexion with those rocks. cannot, therefore, 
assign them their exact position; nor practicable designate the neigh- 
bourhood where the Maitland limestone first appears the Onondaga rock 
finally vanishes going westward. former originates probably east the 
north branch the Thames, while the last has assignable thickness for 
some distance farther west. the exact horizon the Maitland lime- 
stone cannot now defined, there reason, two accounts, place high 
the calcareous group which underlies the Marcellus shales. One motive. 
for assigning this position, its obvious identity with the Sandusky lime- 
stone, the infra-position which the Marcellus shales can readily 
shown. 

That this identity exists are persuaded from comparison fossils, and 
from actually tracing the pitted rock and Maitland limestone, from Canada 
round the head Lake Erie. Another inducement for thus referring the 
Maitland stratum, the affinity which prevails between its fossils and those 
the Onondaga and Seneca rocks. the species examined, contains 
common with those formations, Atrypa affinis, also Atrypa common 
Schoharie, Strophomena lineata, delthyris common the Onondaga lime- 
stone and the shales next above the equivalent that rock 
vania, (Marcellus shales,) also Cyathophylum Ceratites and Trilobite the 
Onondaga limestone. Though these links indicate near approximation 
date, they are not regarded proving the rock equivalent any the 
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formations mentioned. are the more interesting from the fact that not 
even this much relationship prevails between the Maitland formation and any 
the strata lower than the Onondaga limestone. What seems chiefly con- 
clusive the high position the Maitland rock its identity with the lime- 
stone Sandusky, the plane which but little under the horizon the 
Marcellus shales. 

Rocks the Detroit River, and the Western end Lake 
become satisfied the persistence the pitted rock through Upper Canada, 
became matter leading interest establish the relations and the over- 
lying limestones the strata widely developed around the head Lake Erie; 
regarding this the only certain mode ascertaining the date the rocks 
Western Ohio. Combining our own observations the dip and range 
the strata Upper Canada, with the data recorded the annual reports 
Dr. Houghton, the State geologist Michigan,* became convinced the 
existence broad, but gentle axis elevation passing direc- 
tion somewhere near the lower end lake Huron. slight but obvious 
western dip visible the Maitland near Goderich, and extensively seen 
the opposite Michigan shore, southward, the whole way from near 
Saginaw Bay the outlet the Detroit River. The eastern dip from this 
axis evidenced the southern trend the limestones, which cross the 
upper end Lake Erie, between Point and Sandusky, where the 
dip itself, indeed, may detected. indicated the form the Cana- 
dian Peninsula, and strikingly the singular line drainage the River 
Thames, which, instead seeking short line either Lake Huron 
Lake Erie, pursues much longer course, guided the strike the 
rocks, and empties into Lake St. Clair. 

Persuaded the existence this anticlinal axis, which passes, probably, 
somewhere between Goderich and the head the Thames, adverted next 
its probable connexion with the broad anticlinal elevation the strata 
the western part Ohio, upon which the general features the geology 
that State and Indiana mainly depend. Guided this conjecture, fore- 
saw that the rocks which had been tracing from the Niagara River, 
direction Lake Huron, must experience important change 


See second and third Annual Reports the Geology Michigan. 
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their strike and range the W., and that might all probability 
still meet with the pitted rock which had guided well Upper Canada, 
the Detroit River, and perhaps the head Lake Erie. Should this 
prove correct, hoped unite actual tracing the rocks Ohio and 
Michigan, with those Upper Canada and New York. therefore traced 
the formations south-westwardly, and exploring our progress the borders 
the Detroit River, and afterwards the Maumee, our anticipations were fully 
realized. 

Rocks the Detroit strata which border the Detroit River, 
both Michigan and Canada, readily identified their aspect and or- 
ganic remains with the beds which immediately overlie the pitted rock the 
Maitland. exact identity, however, were fortunate enough fully 
establish discovering the vesicular rock itself well exposed Gros’ Isle, 
island the mouth the Detroit River, not far from the Michigan shore. 
The rock this place consists very arenaceous cream-coloured limestone. 
seen numerous small quarries formerly wrought, and visible 
depth about four feet. abounds the characteristic lenticular cavities, 
and contains geodes sulphate Strontian identical with those Goderich. 
organic remains seem occur it. The beds show extremely gentle 
dip the W., and their elevation above the level the river cannot 
exceed eight feet. 


The strata the western side the river are well seen series 


quarries about one mile the village Truago Monguagon. 
They are exposed shallow excavations for several hundred yards depth 
from five eight feet. The prevailing rock light gray, somewhat 
sparry, very fossiliferous limestone. occasionally arenaceous and the 
weathered surfaces assume yellowish mealy aspect. generally 
close texture and very pure. the partings between the layers detected 
the peculiar wavy suture-like divisions, abundant another rock the 
Falls Niagara, and which had before seen the limestones above the 
pitted rock Canada. 

The rock Truago strongly reminded that seen Beachville the 
Thames, and the Mills near Goderich. inconsiderable dip towards the 
north-west may here seen. 

Crossing the river here three miles broad, from Truago Malden, the 
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Canadian shore, encounter the rock just described, another series 
quarries lying about two miles east the river. openings, said 
occupy area nearly forty acres, expose the strata moderate depth. 
The layers vary considerably texture and aspect, some, when weathered, 
being yellowish tint, and arenaceous, while others are compact and com- 
paratively pure, resembling exactly the purer variety met with Truago. 
these quarries was difficult establish any decided dip. general incli- 
nation the beds does prevail, westward. 

Neither the Malden nor Truago quarries did meet with any trace 
the pitted rock, nor with any bed containing the hopper-shaped cavities 
seen the limestone below the pitted rock the Maitland. From these 
facts are convinced that the Malden and Truago beds overlie the vesicu- 
lar rock Gros’ Isle. They are therefore identical position, they ob- 
viously are lithological character, and organic remains, with the limestones 
the Maitland. These beds are highly fossiliferous, abounding Stropho- 
mena lineata, rugosa, Delthyris, Atrypa, Leptena, Cyathophillum ceratites, 
Favosites, Encrini, Orthoceratites, Trilobites, and several other fossils not yet 
specifically determined. 

Rocks the Maumee River, and Sandusky Maumee city, 
the Maumee River Ohio, again meet with the well-marked pitted lime- 
stone, identical all respects with that already described occurring Gros’ 
Isle and Goderich. Its exposure this position line drawn through 
Goderich and Gros’ Isle, fact the highest interest; for goes establish 
unequivocally, both the existence and direction the extensive anticlinal axis 
which had conjectured pass from Upper Canada into western Ohio. 
The position this important axis, probably some distance east the 
Maumee, for the rocks that river have visible western dip. crosses 
Lake Erie most probably nearly midway between the western head the 
Lake, and the chain Islands which stretch from Point Sandusky Point 
Playe. 

Comparing the rock laid open the quarries Marblehead, near Sandusky 
Bay, with that seen the head the Lake, cannot hesitate refer them 
the same formation, the opposite direction their dips resulting from the 
axis above mentioned. examination the fossils most prevalent the 
Sandusky limestone establishes, beyond question, the identity this forma- 
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tion with that Malden and Goderich. this last identification 
attach the more importance, the Sandusky rock, under the name the cliff 
limestone Ohio, has been late variously regarded geologists, some 
conceiving the equivalent the European carboniferous, moun- 
tain limestone. That its closest foreign relations are the Wenlock rocks 
the English Silurian strata, and not those the carboniferous date, obvious 
from inspection its organic remains alone. But there exists Tennessee 
and Virginia higher limestone not developed either Ohio New York, 
much more nearly related the mountain limestone Europe, which 
has been referred Professor Troost. This rock, characterized its oolitic 
structure and the beautiful genus Pentremites, appears, infer from some 
descriptions given Troost, underlaid blue limestones, identical, 
seemingly, with the cliff rock Ohio. 

Rocks the region Ohio.—The broad anticlinal axis which 
have traced from the western side Canada into crosses the Ohio 
River somewhere the neighbourhood Louisville, and terminates probably 
Kentucky. imparts general strike all the strata western 
Canada, eastern Michigan, Ohio, and parts Indiana and Kentucky. The 
lowest formation near Lake Erie which the axis brings the surface, the 
pitted rock already traced. But that still lower formations are elevated 


more the apparent from the descriptions given Dr. Locke, 


other geologists, the geology the south-western part Ohio.* 

The cliff limestone the base which place the pitted rock there 
underlaid marly shales that rest upon extensive formation blue lime- 
stone, well exhibited the region Cincinnati. shales probably re- 
present the gypseous shales New York, for fair conclude that 
thick mass fine sedementary matter they constitute the Niagara 
River, can hardly have thinned away this distance westward. 

But what formation shall assign the blue limestones 
they correspond with the Niagara limestone next under the gypseous shales, 
some yet inferior formation? they belong new and interpolated 
group not met with farther east? Influenced certain degree corre- 
spondence the fossils, and the known progressive thickening westward 
the Niagara limestone, which seems preclude belief its thinning out 


See first and second Annual Report Geological Survey Ohio. 
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before reaching the axis Ohio, are disposed regard and the Cincin- 
nati limestone, which both occupy the same position under the shales beneath 
the pitted rock, approximately contemporaneous. thus viewing the lime- 
stone Cincinnati, regret find our conclusions apparently variance with 
those Mr. Conrad, now decidedly the first authority our country, ques- 
tions Paleontology. expresses the opinion his Jast annual report, that 
the limestone Cincinnati “the equivalent continuation the black lime- 
stone Trenton Falls,” New York. But bring formation low 
the Appalachian series, the anticlinal axis must previously elevate not only 
the gypseous and Niagara strata, but the prodigiously thick groups shales, 
limestones, slates and sandstones, which rest above the Trenton limestone, and 
which, thus elevated, would have conferred upon Ohio, Indiana, and Ken- 
tucky wholly different geology, mineral wealth, and physical geography 
from that which now behold. 

present, conclusion, simple generalization the results aimed at, 
respecting the range and distribution the rocks which cross the Niagara 
river, let conceive the strata forming the expanded plain bounded the 
Mountain terrace, gently decline the W., upper Canada and Ohio, 
while the flat but extensive anticlinal axis traverses the slope from Kentucky 
the western side Upper Canada. these two conditions discern the 
cause first the general north-western strike the pitted limestone, which 
carries the direction Cabot’s Head, and the Manitoulin Islands, and 
secondly that long south-western strike which affects the same stratum 
another outcrop, far south the Maumee, and expands the overlying and 


next subjacent rocks, broad zone across the Ohio river into Kentucky and 
Tennessee. 


{ 


ARTICLE XV. 


Observations the Magnetic Dip the United States. Fourth Series. 
Elias Loomis, Professor Mathematics and Natural Philosophy Western 
Reserve College. Read May 1842. 


ALTHOUGH dipping needle might regarded tolerably well tested 
the observations different azimuths, contained the Society’s Transactions, 
Vol. 66, still, this examination was limited portion the axis 
each needle, was disposed institute another trial. For this purpose 
resorted the method Mayer, loading the needles with sealing-wax. The 
following tables exhibit summary the observations. Columns second and 
third show the observed angles with vertical, when mark the face the 
needle was turned successively the east and west; columns fourth and fifth 


show the same with the polarity reversed. The last column shows the dip 
deduced Mayer’s formula. 


No. 


REVERSED. 
Date. 


“Mark Mark West. Mark East. 
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No. 


The discordances between the individual results are somewhat greater than 
had been expected, nevertheless the average agrees very closely with the dip 
formerly obtained. This method observing has the advantage testing 
successively every part the axis the needle, yet, otherwise, much in- 
ferior the common method, for the load serves increase the friction the 
axis, and the same error the observations produces greater influence the 
results. order determine what correction should applied observa- 
tions made the usual method, need first know the annual change 
dip. For this purpose have compared observations made this place since 
1838. The following table exhibits the materials for comparison. the 
equations condition, represents the mean dip for January 1838, and 
the annual change dip. 


Aug. 


These equations, being solved the method minimum squares, give 
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which obtain the differences between the observed and computed dips, 

given the last column above. The dip obtained August, 1840, observa- 

tions different azimuths, was 72° being greater than computed 

from the above data; the dip, May, 1841, Mayer’s method, was 72° 

being less than obtain from the same data. Mean error observations 

the usual method quantity small that has been neglected. 
The following observations were made the usual method. 


Magnetic Dip Brooklyn, Ohio. Latitude 41° N.; Longitude 81° 43’ 


Place observation one mile west Ohio city. 


Date. Hour. Needle. No. Readings. Dip. 


Dip Tallmadge, Ohio. Latitude 41° N.; Longitude 81° 


Place observation nearly the same formerly. 


Date. Hour. Needle. No. Readings. Dip. 
Mean both needles, 160 55.2 


Magnetic Dip Cleveland, Ohio. Latitude 41° 30’ N.; Longitude 81° 


Place observation one mile east the city. 


Date. Hour. Needle. No. Readings. Dip. 

1841, Aug. 12, 4—1, No. 73° 
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Date. Hour. Needle. 
1841, Aug. 12, 4—1, No. 


66 


6s 


No. poles reversed, 


Mean both needles, 


No. Readings. 


160 


Dip. 
3.7 


have now made four observations for the dip near Cleveland. upon 
the north side the city; then upon the south side; next upon the west; and, 
last, upon the east. The dip Cleveland, according observations made 
the neighbouring towns, should 73° 4’.0. The station error, then, the 
first observation was the second, third, fourth, 
Corresponding anomalies have been detected observations for the 


variation the needle this vicinity. 


Magnetic Dip Monroe, Michigan. Latitude 41° N.; Longitude 83° 


Place observation half mile north the court house. 


Date. Hour. Needle. 
1841, Aug. 14, 2—4, No. 
No. poles reversed, 
No. 
No. poles reversed, 


Mean both needles, 


No. Readings. 


160 


Dip. 
73° 
22.7 
19.0 


Magnetic Dip Ypsilanti, Michigan. Latitude 42° 14’ N.; Longitude 83° 


Place observation sixty rods east the rail-road 


Date. Hour. Needle. 
1841, Aug. 16, 7—9, No. 
No. poles reversed, 
No. 
No. poles reversed, 


Mean both needles, 


No. Readings. 


160 


Dip. 
73° 
15.5 
18.8 


f 
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Dip Ann Arbor, Michigan. Latitude 42° 18’ N.; Longitude 83° 


Place observation twenty rods south the rail-road depot. 


Date. Hour. Needle. No. Readings. Dip. 
Mean both needles, 160 16.5 


the results obtained 1839, the last three stations, seemed quite ano- 
malous, was desirous verifying them. The stations observation were 
purposely taken some distance from the former ones, avoid any local in- 
fluence limited extent. results Ann Arbor and Ypsilanti are almost 
identically the same before; Monroe the last result accords much better 
with what might expected from the general course the isoclinal lines. 
Some indications disturbing influences are apparent the geological cha- 
racter this section. most found deposite blue clay, 
containing nearly two per cent. iron. ore also quite common. 


Magnetic Dip Detroit, Michigan. Latitude 42° N.; Longitude 83° 


Place observation one mile west the city. 


Date. Hour. Needle. No. Readings. Dip. 


Observations repeated ten Rods North former Station. 


Date. Hour. Needle. No. Readings. Dip. 
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1841, Aug. 17, 


1841, Aug. 17, 


1841, Aug. 18, 


1841, Aug. 18, 


Mean 800 readings Detroit, with both needles, 


The close agreement the results the five preceding series observa- 
tions shows that very little gained, point accuracy, multiplying the 


Date. 


Date. 


Date. 


Date. 
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Hour. 


103;—123, A. M. 


Needle. No. Readings. 
No. 
No. poles reversed, 
Mean both needles, 160 


Observations repeated three Rods West last Station. 


Hour. 


Needle. No. Readings. 
No. 
No. poles reversed, 
No. 
No. poles reversed, 


Mean both needles, 160 


Observations repeated near the second Locality. 


Hour. 


Needle. No. Readings. 
No. 
No. poles reversed, 
No. 
No. poles reversed, 


Mean both needles, 160 


Observations repeated the same Spot. 


Hour. 


10—12, A. M. 


Needle. No. Readings. 
No. 
No. poles reversed, 
No. 
No. poles reversed, 


Mean both needles, 160 


observations beyond the usual number single series. 


Dip. 
73° 
35.3 


Dip. 
73° 
32.1 
34.1 


Dip. 


73° 
36.0 


Dip. 
73° 
36.3 
35.5 
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Magnetic Dip Mackinac, Michigan. Latitude 45° N.; Longitude 84° 


Place observation quarter mile south-west the fort. 


Date. Hour. Needle. No. Readings. Dip. 
1841, Aug. 21, 8—10, No. 76° 
Mean both needles, 160 38.5 


Observations repeated the same Spot. 


Date. Hour. Needle. 


No. Readings. Dip. 
1841, Aug. 21, 10—12, No. 76° 
Mean both needles, 160 38.9 


Observations repeated fifteen Rods North-East last Station. 


Date. Hour. Needle. Readings.. Dip. 
Mean both needles, 160 37.1 


Observations repeated the same Spot. 


Date. Hour. Needle. No. Readings. Dip. 
No. poles reversed, 31.4 


Mean 640 readings Mackinac, with both needles, 
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The same conclusion might derived from these observations from those 
Detroit, with regard the inutility multiplying beyond certain point 
the observations one place. the observations are repeated, the object 
being obtain the mean dip the place, seems better change the locality, 
only few rods, which means any disturbing causes limited 


extent will probably detected. 


Magnetic Dip Fort Brady, Michigan. Latitude 46° Longitude 84° 24’ 


Place observation fifty rods south-east the south-east angle the fort. 


Date. Hour. Needle. No. Readings. 
1841, Aug. 25, 2—5, No. 
Mean both needles, 160 


Observations repeated eighteen Rods South-West the last Station. 


Date. Hour. Needle. No. Readings. 


Mean both needles, 160 


Observations repeated near the River, the foot the Rapids. 


Date. Hour. Needle. No. Readings. 
1841, Aug. 27, 5—7, No. 


Mean both needles, 160 
Mean 480 readings with both 


Dip. 
77° 25'.3 
28.1 


Dip. 
77° 


Dip. 
77° 
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Magnetic Dip Gros Cap, Canada. Latitude 46° N.; Longitude 84° 


Date. Hour. Needle. No. Readings. Dip. 
1841, Aug. 26, 1—3, No, 77° 


The difference the dip observed Gros Cap, and Fort Brady, 
whereas the dip the two places might have been anticipated nearly 
the same. the Sault the red sandstone appears the surface the earth, 
and contains large per centage iron. 


Dip South Manitou, Michigan. Latitude 45° N.; Longitude 85° 


Place observation near the eastern shore, about the middle the island, 
regards north and south. 


Date. Hour. Needle. No. Readings. Dip. 
No. poles reversed, 51.9 
Mean both needles, 160 59.3 


Magnetic Dip Chicago, Latitude 41° N.; Longitude 87° 44° 


Place observation one mile north the town. 


Date. Hour. Needle. No. Readings. Dip. 
Mean both needles, 160 48.0 
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Observations repeated five Rods West last Station. 


Date. Hour. Needle. No. Readings. Dip. 


Magnetic Dip Galena, Illinois. Latitude 42° N.; Longitude 90° 13’ 


Place observation the hill back the town. 


Date. Hour. Needle. No. Readings. Dip. 


Observations repeated four Rods East last Station. 


Date. Hour. Needle. No. Readings. Dip. 
1841, Sept. 10—12, No. 73° 
No. poles reversed, 0.7 
Mean both needles, 160 2.5 


Magnetic Dip Mineral Point, Wisconsin. Latitude 42° 51’ N.; Longitude 89° 58’ 


Place observation eighty rods west the Franklin House. 


Date. Hour. Needle. No. Dip. 
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Date. 
1841, Sept. 


Magnetic Dip Blue Mounds, Wisconsin. 


MAGNETIC DIP THE UNITED STATES. 


Hour. 


5—63, M. 


Needle. 
No. 


No. poles reversed, 


Mean No. 
Mean both needles, 


Place observation near Mr. Ebenezer Brigham’s. 


Date. 
1841, Sept. 


Hour. 


12—2, P. M. 


Needle. 
No. 
No. poles reversed, 
Mean No. 
No. 
No. poles reversed, 
Mean No. 
Mean both needles, 


No. Readings. 


160 


No. Readings. 
160 
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Dip. 
73° 


Latitude 43° N.; Longitude 89° 36’ 


Dip. 
73° 
34.9 


fording creek, this morning, near Mineral Point, the compass got wet. 
was carefully dried soon after possible, and thought have expe- 
rienced serious injury. probably the cause the inequality the 


weight the arms No. shown the last observation. 


the mean results the two needles accord well usual. 


Magnetic Dip Madison, Wisconsin. 


Place observation eighty rods south-east the capital. 


Date. 
1841, Sept. 


Date. 
1841, Sept. 


Hour. 


10—12, 


Needle. 
No. 
No. poles reversed, 
Mean No. 
No. 
No. poles reversed, 
Mean No. 
Mean both needles, 


No. Readings. 
160 


Observations repeated near the same Place. 


Hour. 


1—3, P. M. 


Needle. 
No. 


No. poles reversed, 


Mean No. 
No. 


No. Readings. 


Nevertheless, 


Latitude 43° N.; Longitude 89° 11’ 


Dip. 
73° 


Dip. 
73° 
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Date. Hour. Needle. No. Readings. Dip. 
1841, Sept. 1—3, No. poles reversed, 73° 
Mean both needles, 160 8.3 


Magnetic Dip Campbell’s, Wisconsin. Latitude Longitude 89° 


Fifteen miles from Madison; ten miles from Blue Mounds. 


Date. Hour. No. Readings. Dip. 


Between this place and Madison, distant only fifteen miles, and near the 
same parallel, the difference dip whereas they might have been an- 
ticipated have nearly the same dip. ‘There seems powerful local at- 
traction near Madison. Iron ore has been found the lake shore, close the 
village, and the surveyor who laid out the town complained that the direction 
his compass needle was exceedingly irregular. 


Magnetic Dip Hickok’s, Wisconsin. Latitude 42° N.; Longitude 89° 47' 


Ten miles from Blue Mounds; nine miles from Dodgeville. 


Date. Hour. Needle. No. Readings. Dip. 

Mean both needles, 160 39.5 


Magnetic Dip Mineral Point, Wisconsin. Latitude 42° 51’ N.; Longitude 89° 58’ 


Place observation few rods back Franklin House. 


Date. Hour. Needle. No. Readings. Dip. 
1841, Sept. 10, 10—12, No. 73° 27'.8 


~ 7 
j 
| 
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Date. Hour. Needle. No. Readings. Dip. 
1841, Sept. 10, 10—12, Mean No. 73° 
No. poles reversed, 7.1 
Mean both needles, 160 22.7 


Mean 320 readings both needles, and 10, 


Magnetic Dip Platteville, Wisconsin. Latitude 42° N.; Longitude 90° 14’ 


Place observation few rods south the village. 


Date. Hour. 
1841, Sept. 11, 7—9, 
66 “ce 
6é 
66 
66 
66 66 


Needle. 
No. 
No. poles reversed, 
Mean No. 
No. 
No. poles reversed, 
Mean No. 
Mean both needles, 


No. Readings. Dip. 
73° 
19.0 
0.5 
160 


Observations repeated six rods south the last Station. 


Date. Hour. 
1841, Sept. 11, 9—11, 
66 
66 
66 
66 
“ec 


Mean 320 readings with both needles, 


Needle. 
No. 
No. poles reversed, 
Mean No. 
No. 
No. poles reversed, 
Mean No. 
Mean both needles, 


No. Readings. Dip. 
15.1 
18.5 
4.5 
16.7 
160 


Magnetic Dip Galena, Illinois. Latitude 42° N.; Longitude 90° 


Place observation nearly the same formerly. 


Date. Hour. 
1841, Sept. 13, 2—5, 
66 
6é 
66 66 
66 
66 66 
66 66 


Mean 480 readings both needles, 


Needle. 
No. 


No. poles reversed, 
Mean No. 

No. 

No. poles reversed, 
Mean No. 

Mean both needles, 


. 


No. Readings. Dip. 
72° 
160 
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Magnetic Dip Peru, Illinois. Latitude 41° N.; Longitude 89° 


Place observation near the landing. 


Date. Hour. Needle. No. Readings. Dip. 
1841, Sept. 16, 1—3, No. 71° 
Mean both needles, 160 52.4 


Observations repeated the hill back the Landing. 


Date. Hour. Needle. No. Readings. Dip. 
1841, Sept. 16, 3—5, No. 71° 
No. poles reversed, 52.7 
Mean both needles, 160 49.8 


Magnetic Dip Pekin, Illinois. Latitude 40° N.; Longitude 89° 
Place observation few rods below the steamboat landing. 


Date. Hour. Needle. No. Readings. Dip. 
1841, Sept.18, A.M. No. 71° 
No. poles reversed, 9.3 
No. poles reversed, 0.8 
Mean both needles, 160 13.2 


Magnetic Dip mouth Copperas Creek, Latitude 40° Longitude 89° 
Date. Hour. Needle. No. Readings. Dip. 
1841, Sept, 18, 2—3, No, 70° 
The observations were here interrupted, but from comparison preceding 


and following observations Pekin and Alton, the dip Copperas Creek may 
inferred 71° 4’.0. 


MAGNETIC DIP THE UNITED STATES. 299 


September 21.—One end No. was rubbed hone, reduce the in- 
equality the weight the arms. 


Magnetic Dip Alton, Illinois. Latitude 38° N.; Longitude 90° 
Place observation Middletown, half mile from the landing. 


Date. Hour. Needle. No. Readings. 
1841, Sept, 22, 8—10, No. 69° 
Mean both needles, 160 35.3 
repeated Rods East the last Station. 
Date. Hour. Needle. No. Readings. Dip. 
Mean both needles, 160 34.3 
Dip Upper Alton, Illinois, Latitude 38° 55’ N.; Longitude 90° 
Place observation few rods east the college. 
Hour. Needle. No. Readings. Dip. 
1841, Sept. 22, 2—4, No. 69° 34’.0 
Mean both needles, 160 44.9 
Observations repeated few rods south former station. 
Date. Hour. Needle. Readings. Dip. 
1841, Sept. 25, 2—4, No. 69° 


a 
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Date. 
Sept, 25, 


OBSERVATIONS THE 


Hour. Needle. No. Readings. 
No. 
No. poles reversed, 
Mean both needles, 160 


Dip. 
69° 
46.4 
45.7 


Magnetic Dip Edwardsville, 38° 50’ Longitude 89° 


Place observation few rods west from the court house. 


Date. 
1841, Sept. 23, 


Magnetic Dip Bunker Hill, Illinois. Latitude 39° 


Hour. 


Needle. 


10—12, M. No. a. 


No. poles reversed, 
Mean No. 

No. 

No. poles reversed, 
Mean No. 

Mean both needles, 


Place observation one mile north the village. 


Date. 
1841, Sept. 24, 


Hour. 


Needle. 


12—2, P. M. No. I, 


No, poles reversed, 
Mean No. 

No, 

No. poles reversed, 
Mean No. 

Mean both needles, 


No. Readings, 
160 


No. Readings. 
160 


Dip. 
69° 57’.6 


? 


Dip. 
69° 
56.1 
49.1 


Magnetic Dip Monticello, Illinois. Latitude 38° N.; Longitude 90° 


Place observation near the Female Seminary. 


Date. 
Sept. 25, 


Hour. 


Needle. 


9—11, A. M. No. 


No. poles reversed, 
Mean No. 

No. 

No. poles reversed, 
Mean No. 
Mean both needles, 


No. Readings. 
160 


Dip. 
69° 50’.2 
50.1 
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Magnetic Dip St. Louis, Missouri. Latitude 38° 38’ N.; Longitude 90° 
Place observation one mile west the city. 


Date. Hour. 
1841, Sept. 29, 9—11, 
“ce 
66 
66 


Needle. 
No. 
No. poles reversed, 
Mean No. 
No. 
No. poles reversed, 
Mean No. 
both needles, 


No. Readings. 
160 


Dip. 
69° 
16.5 
25.5 


Magnetic Dip Vincennes, Indiana. Latitude 38° N.; Longitude 87° 29' 


Place observation half mile above the lower ferry, near the bank the 


river. 
Date. Hour. 
66 
6é 66 
6é 


Needle. 
No. 
No. poles reversed, 
Mean No. 
No. 
No. poles reversed, 
Mean No. 
Mean both needles, 


No. Readings. 
160 


Observations repeated three rods north-east the last Station. 


Date. Hour. 
66 66 
66 
66 
66 66 
6é 66 


Mean 320 readings both needles, 


Needle. 
No. 
No. poles reversed, 
Mean No. 
No. 
No. poles reversed, 
Mean No. 
Mean both needles, 


No. Readings. 


Dip. 
69° 
51.9 


Dip. 
69° 
53.7 
52.8 


Magnetic Dip Cincinnati, Ohio. Latitude 39° N.; Longitude 84° 


Place observation, Mr. Longworth’s garden, the east side the city. 


Date. Hour. 
1841, Oct. 10—12, 
66 
66 


Needle. 
No. 
No, poles reversed, 
Mean No. 


No. Readings. 


Dip. 


70° 


| 
| 
4 
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Date. Hour. Needle. No. Readings. Dip. 


have always taken the greatest pains preserve compass and needles 
free from injury; nevertheless, travelling great distance public convey- 
ances, especially new country, some exposure seems unavoidable. The 
mean results with the two needles agreed very well down September 22d, 
Alton, since which time the results with No. have been quite anomalous. 
Edwardsville and Bunker Hill the dip No. was 11’.4 greater than 
with No. and Monticello less. Cincinnati the difference was still 
greater, that from this time discarded No. altogether. These anomalies 
ascribe rust upon the axis. was not great, but distinctly visible 
magnifier. have alluded such imperfection former paper, 67. 
This rust had doubtless increased during the exposure the present journey. 
have detected such imperfection No. and perhaps its indications 
alone, since September 22d, would more trustworthy than when united 
with those No. 


Magnetic Dip Columbus, Ohio. Latitude 39° N.; Longitude 83° 
Place observation ninety rods east the new State House yard. 


Date. Hour. Needle. No. Readings. Dip. 
Observations repeated ten rods farther east, 
Date. Hour. Needle. No. Readings. Dip. 


Magnetic Dip Hebron, Ohio. Latitude 39° 59' Longitude 82° 


Place observation hundred rods north the stage house. 


Date. Hour. Needle. No. Readings. Dip. 
No. poles reversed, 11.3 


| 
7 


a 
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Observations repeated ten rods farther north. 
Date. Hour. Needle. No. Readings. Dip. 
1841, Oct. 2—3, No. 71° 14.4 


the last two stations the dip materially less than might have been anti- 


cipated; nevertheless, consider the observations entitled much confi- 
dence the others. 


Magnetic Dip Frasersburgh, Ohio. Latitude 40° N.; Longitude 82° 
Place observation near canal lock No. 16. 


Date. Hour. Needle. No. Readings. Dip. 

Observations repeated near Canal Lock No. 17. 

Date. Hour. Needle. No. Readings, Dip. 


Magnetic Dip Dover, Ohio. Latitude 40° 33’ N.; Longitude 81° 
Place observation near canal lock, two miles north the town. 


Date. Hour. Needle. No. Readings. Dip. 
1841, Oct, 11, 9—10, No, 72° 


Magnetic Dip Fulton, Ohio. Latitude 40° 55’ N.; Longitude 81° 38’ 


Place observation near the canal lock. 
Date. Hour. Needle. 


No. Readings. Dip. 
1841, Oct. 12, 9—10, No. 72° 40'.4 
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Magnetic Dip Clinton, Ohio. Latitude 40° 58’ N.; Longitude 81° 40’ 
Place observation near the canal lock. 
Date. Hour. Needle. No. Readings. Dip. 
1841, Oct. 12, 1—2, | a M. No. | 40 72° 43'.2 
=) 
Dip Tallmadge, Ohio. Latitude 41° N.; Longitude 81° 
Place observation twenty rods north station April 26, 1841. 
Date. Hour. Needle. No. Readings. Dip. 
1841, Oct. 13, 11—12, No. 72° 
Magnetic Dip Hudson, Ohio. Latitude 41° N.; Longitude 81° 27' 
Place observation, magnetic block formerly used. 
Date. Hour. Needle. No. Readings. Dip. 
a Nov. 13, 13—23, P. M. No. l, 40 43 3 


4 
4 
4 
§ 
a 


ARTICLE XVI. 


Supplementary Observations the Storm which was throughout the 
United States about the 20th December, 1836. Loomis, Professor 


Mathematics and Natural Philosophy Western Reserve College, Ohio. 
Read May 1842. 


article the storm December 20th, 1836, was communicated 
the society, have obtained two additional meteorological registers, em- 
bracing barometric observations for the same period, namely, from Fort Snell- 
ing, Mr. Nicollet, and from Cincinnati, Professor Joseph Ray. 


Fort Snelling, 845 Feet above the Sea. Latitude 44° 53’ N.; Longitude 93° 12' 


Barometer.| At. Therm. Ex. Therm. 


Noon, 

19, 
Noon, 

20, 
Noon, 


South wind. Clear sky. 
Cloudy. 
“ec 
Strong south wind. Cloudy. 
Calm. 
South wind. 
Cloudy, accompanied with sleet. 
wind. Snow, with sleet. 
Strong wind. Storm begins 
Snow storm increases. 
Very strong wind; hard snow; tempes- 
tuous; storm over o’clock. 
wind, very moderate. Clear sky. 
wind; moderate; inches snow the 
ground. 
wind. Clear sky. 
wind. 
wind. Cloudy. 
Strong wind. Cloudy. 
66 66 66 


21,9, 
Noon, 


3, P. M. 


1836. 
60.0 
58.0 
43.4 
60.0 
61.0 
34.5 
52.0 
| 3, P. M. 28.845 43.0 


OBSERVATIONS STORM DECEMBER 20, 1836. 
Cincinnati. Latitude 39° N.; Longitude 84° 27’ 


ind. 


From these observations appears that Fort Snelling the barometer did 
not begin rise till about M., the 20th, although the wind had changed 
north-west before A.M. This similar what have several times ob- 
served Hudson. the eastern states the barometric minimum coincided, 
the present instance, almost exactly with the change wind, and, the 
absence evidence the contrary, had inferred that the same rule was 
general. appears, however, not have been true; for the north-west part 
the United States, and the lines barometric minimum this vicinity, 
should represented with greater curvature than they are given chart. 
The atmospheric wave, then, latitude 45°, travelled with nearly twice the 
velocity did latitude 30°. The entire range the barometer Fort 
Snelling was .67 inch, about half what was longitude 72°, the same 
parallel. the same rate, the oscillation would reduced about one-third 
inch the neighbourhood the Rocky Mountains. 


a 

a 
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ARTICLE XVII. 


Astronomical Observations, made several Places the United States. 
Nicollet. Read May 1842. 


(Md.,) the Botanical Garden St. Mary’s College. 

Beginning the transit; invisible the United States. 


Interior contact limbs, 28™ 
End the transit, Centre Mercury, Mean time the place. 


Remark.—The morning was generally cloudy, but, still, successive openings 
several minutes’ duration afforded ample opportunities following the 
progress the transit, during which the planet was very distinct, and its out- 
line well defined. The disc the sun, during the second and third observa- 
tions, was very clear, which circumstance leads believe that the times 
these last are very correct. The observations were made with Dollond tele- 
scope, having magnifying power about 100. 

The Rev. Mr. Verot, Professor Mathematics and Natural Philosophy 
St. Mary’s College, recorded the time and other circumstances the obser- 


Immersion Moon’s dark limb Libre, observed July 1832, 
10" 04° .63, mean time, Nicollet. Sky cloudy intervals, but 
clear the moment the observation. Dollond telescope, having mag- 
nifying power about 100. 
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III. solar eclipse, observed July 26, 1832, Nicollet, and the 
Rev. Mr. Verot. 


Nicollet. Verot. 
Beginning the eclipse, 18h 47™ 35° .95 47™ .95 


Beautifully clear sky. wind, tolerably strong. The Dollond tele- 
scope used Mr. Nicollet for the beginning the eclipse, had only mag- 
nifying power about seventy eighty; but for the observation the end, 
this power was replaced another about one hundred and ten one 
hundred and twenty. Rev. Mr. Verot’s telescope’s power was but twenty-five 
thirty. Professor Ducatel counted the time the chronometer, 
and recorded the observations. 


IV. Immersion Capricorni Moon’s dark limb, observed November 28, 
1832, 10° .25, mean time, Nicollet. 


Clear sky. Dollond telescope, having magnifying power about one 
hundred. 


Immersion Piscium, observed March 12, 1834, 26™ 50°, mean 
time, the Rev. Mr. Verot. 


VI. Immersion Capricorni, September 14, 1834, mean time, 
observed the Rev. Mr. Verot. 


VII. Immersion Aquarii, November 1834, 43" 00°, mean time, 
observed the Rev. Mr. Verot. 


solar eclipse, November 30, 1834, observed the Rev. Mr. Verot. 


IX. Immersion Geminorum, May 1835, mean time, 
observed the Rev. Mr. Verot. 


transit Mercury, November 1835, observed the Rev. Mr. Verot. 


Exterior contact not observed. 
Beginning the Mercury, 27™ 12° 


Mean time. 


f 
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XI. solar eclipse, May 14, observed the Rev. Mr. Verot. 


Beginning the eclipse, 53™ Time the chronometer. 


Chronometer. Sun’s centre’s altitude. 


Error the sextant 15” additive the sun’s altitude. 


XII. solar eclipse, September 18, 1838, observed the Rev. Mr. Verot. 
Beginning the eclipse, 22° 


Milledgeville, (Geo.,) State House, Senate Hall. 
Latitude 33° Longitude 33™ (?) 
total eclipse the sun, November 30, 1834, observed Nicollet. 


Beginning the eclipse, 15™ .0? 

End total darkness, Mean time the State House. 


Nicollet was supplied with telescope kindly procured for 


him Dr. Milton Antony, and was zealously assisted Doctors Dugas and 
Ford, the Medical College Augusta, (Ga.) 


XIV. June 30, 1838. Red pipe stone quarry, the Coteau des Prairies, 
Sioux Indian Country, 


Latitude 44° 00’ Longitude 25™ 


Immersion Virginis, 10" 43" .28, mean time, observed Ni- 


collet, and his assistant Lieutenant, Charles Tremont, the Corps Topographi- 
cal Engineers. 


XV. September 18, 1838. tanka Taminan Lake, (east shore of,) 
Lahontan River, Sioux Country, Iowa Territory. 
Latitude 44° 16’ 13™ 
partial eclipse the sun, observed Nicollet. 
Beginning the eclipse not observed. 
End, 18™ Mean time. 


Clear sky. telescope, having magnifying power about 100, 
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XVI. September 18, 1838. Goebel’s residence, near Newport, Franklin 


County, Missouri. 


partial eclipse the sun, observed Mr. Goebel. 


Beginning the eclipse 53™ 
End, 42.22 Mean time. 


The magnifying power Mr. Goebel’s telescope was about forty. 


XVII. July 1839. Mr. Nicollet’s encampment, the Coteau 
Missouri, Yanktonan Indian country. 
Latitude 44° 36™ 18° 
Immersion Tauri, 15" mean time, observed Mr. Nicollet. 


XVIII. November 20, 1839. City St. Louis, Missouri, the Garden 


the Cathedral. 


Immersion Tauri M., mean time, observed Mr. Nicollet. 


XIX. June 1841. Goebel’s Residence, near Newport, Franklin 


County, Missouri. 
Latitude 38° 33’ 58”. Longitude 28s 


Goebel. 


XX. June 26, 1842. Fort Charlotte, old American trading house, north- 


west shore Lake Superior, the west end the Grand Portage. 
Latitude 47° 58’ 34”. Longitude 89° 59’ 31”. 
partial eclipse the sun. 


Observation made James Ferguson, then the astronomer the Ame- 
rican commission for determining the northern boundary; now one the 
distinguished assistants the United States coast survey, under the superin- 
tendence Mr. Hassler. 

The telescope used Mr. Ferguson was two and half feet focal length, 


and the magnifying power about sixty. 
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ARTICLE XVIII. 


Observations Encke’s Comet, the High School Observatory, Philadelphia, 
March and April 1842, with the Fraunhofer Equatorial, Sears Walker, 
and Kendall. Read May 20, 1842. 


following observations were made with Fraunhofer Filarmicrometer, 
with illuminated wires, applied the nine feet Equatorial. The value 
revolution the Micrometer screw determined several hun- 
dred transits stars over the wires, the interval being varied from time 
time, and measured different parts the scale. The magnifying power 
used for all these observations was seventy-five. all the evenings except 
the March and 11th April, the distance and position the comet 
were measured from some known star stars. these two evenings this 
method was impracticable; there being star visible the same field view 
with the comet, transits the comet and stars preceding following it, nearly 
the same parallel, over the wires the micrometer were observed, giving 
course only the correction the ephemeris right ascension for those 


two evenings. all the others the corrections right ascension, and decli- 
nation were obtained. 


Turns 
Philadelphia Siderial Time.| |Micrometer 


Screw. Remarks. 


Observation. 


Comet from Star 9th mag. 8.665 1842, March 27. 


53.3 11.080 283 .94 Bar. 29.83. 
114° 55’ Att. therm. 56. 
35.2 
35.2 
21.2 334 .35 
29.1 357 .60 


50.1 285 .82 
25.1 


20.1 
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No. Observation. 


Philadelphia Siderial Time. 


Comet from Star 8th mag. 
51.1 
54.0 
23.0 
47.0 
46.9 
39.9 
25.9 
32.9 
Comet from Star 10th mag. 145.8 
Diameter nebula. 47.7 


from Star 10th mag. 


Position. 


urns 
Turns Measured 


Micrometer, Distance. 


Screw. 


af 


50° 34’ 


232° 19’ 


225 
223 


27.054 6937.31 
27.687 709 .53 


12.006 
12.078 


307 .67 
309 .52 


11.402 *292 .20 
12.872 .87 
12.928 331 .30 
29.875 
29.537 .93 
30.666 .87 


| 
| 
| 


6.704 
6.628 169 .86 
6.983 178 .95 
6.348 162 .68 


Remarks. 


1842, March 28. 
Bar. 
Att. therm, 44°.5 
The comet had 
tail 16” 
length, 
faint. 
Position 55°. 
Comet from star 
position 167° 


1842, March 
Bar. 30.03. 

Att. therm. 46°. 
No. 


Clock’s 
clock, 
sid. time. 


20.667 


51.1 20,817 533 .47 

46.1 91° 39’ 


1842, April 
Bar. 30.16 in. 
Att. therm. 50°. 
Comet had tail 

length, faint. 
Position 56° 


April 
Bar. 29.94. 
Att. therm. 57°. 
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No. Observation. Philadelphia Siderial Time. Remarks. 


The true right ascensions and declinations the stars comparison, the 


The measures and transits observed with the filarmicrometer have been 
reduced the formule Bessel the Astr. Nachr., No. 69, and the 
Observations, Vol. XV., Those the same star have been 
referred common epoch means Encke’s Ephemeris. The probable 
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errors are computed from comparison the single results the usual man- 
ner. The true places the comet right ascension and declination have 
thus been obtained, free from the effect aberration, parallax, and refraction. 


Siderial Time 

Date. place freed from Aberration, Parallax, and Refraction. 
Philadelphia. 


applying the places the known stars the above collection, 
obtain 


Siderial Time Comet’s true Right Ascension and Decli- Correction 


s 
Philadelphia. nation from Observation. Encke’s 


The High School observatory west Greenwich. Latitude 
39° 8”. 
take occasion acknowledge, with pleasure, the assistance Dr. Pat- 


terson, Messrs. Franklin Dick, and John Downes, making and reducing 
the observations. 


ARTICLE XIX. 


the Magnetic Dip, made the United States, 1841. 
Nicollet. Read September 16, 1842. 


following observations were made with dipping instrument con- 
structed Robinson, London, and procured for Professor 
Bache Philadelphia. whole instrument made brass; but the 
vertical circle plated with silver, upon which the dip read directly ten 
minutes, which, estimation, may easily divided one two minutes. 
The horizontal circle, which serves for the measurement the azimuthal 
motions the vertical plane, graduated degrees, and the position the 
magnetic meridian determined, either the usual method measuring 
the position the plane perpendicular that meridian; or, horizontal 
needle mounted upon pivot with cylindrical handle brass having axis, 
may used instead the dipping needle, being placed the magnetic me- 
ridian, and the aid the azimuthal motion the vertical circle, found 
answer the purpose even better than the other mode. The two dipping 
needles which accompany the instrument are each them six inches 
length, and the form rhombs, terminated very acutely towards each ex- 
tremity. The breadth across the shorter diagonal the rhombs four-tenths 
inch. The axis, when the observation the dip made, rests upon 
agate supports, and its uniform central position upon them secured two 
brass Y’s, which can gently raiséd and lowered will, relieve the 
needle from the supports, restore its bearing upon them, and affords 
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that process the facility measuring the dip the needle several times 
each position. For the purpose designating the magnetic poles, the two 
ends one side each needle, are marked and spirit level at- 


tached the uppermost normal point the vertical circle, and levelled 
three foot screws. 


The method observation follows: 

The plane the vertical circle being the magnetic meridian, the 
graduated face the instrument and the marked side the needle the east, 
wait for the needle come state rest, and then read off its position 
its two extremities for the purpose correcting the eccentricity the needle. 
Should the observation unexpectedly disturbed little, brisk strong 
wind, sometimes the case, then measure the position the needle 
when the arc vibration reduced about ten fifteen minutes, taking 
the mean the extreme oscillations both ends. 

Without disturbing the position the instrument, now, the aid the 
brass Y’s, lift the needle and gently let down bear again its agate 
supports. When rest, read off again before. repeat the same opera- 
tion three times, and each time take the mean both ends; thus obtaining 
three mean readings, the sum which being divided three, gives the mean 
six readings the same position the instrument and needle. The three 
mean readings generally differ but very few minutes; the extreme differ- 
ence, far, with instrument, very seldom goes ten minutes. 

correct the want parallelism the zero line and level, turning 
slowly the vertical circle 180° azimuth, which brings the face the instru- 
ment and the marked side the needle from the east the west, and there 
make six readings, the mean which taken before, gives the dip this 
second position the instrument and needle. 

Now, was the needle perfect construction, the mean the two results 
obtained the two preceding positions would the true magnetic dip the 
place observation. But, such perfection cannot expected, becomes 
necessary recur the following operations for the purpose compensating 
all the errors arising from the position the magnetic axis the needle. 

Leaving the instrument its second position, proceed correct 
the want coincidence between the magnetic axis, and the axis figure 
the needle, turning the brass Y’s, the marked side the needle from 
the west the east, and repeating the six readings above stated. 
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Turning again the face the vertical circle the east, (leaving the 
needle the preceding position,) and reading off six times before, 
makes twenty-four readings for the first magnetic state the needle, which 
designate the words poles direct. 

second magnetic state the needle required for correcting the errors 
resulting from the centre gravity being out the axis the needle. 
that effect, the poles are reversed the action two magnetic bars 
nearly seven inches length, and the entire observation the dip repeated 
the same order the four positions described above, which gives twenty- 
four readings, the result which call poles reversed. The second needle 
furnishes the same number readings, making ninety-six readings all. 
This the number actually taken each the places recorded this paper, 
with the exception No. II. and III. where only two readings, one each 
pole, were made each position the instrument and needle. 

The instrument was placed upon very convenient tripod, which was 
fixed square table, with azimuthal instrument bring the vertical circle 
the magnetic meridian when the zero the vertical circle; and the 
whole being well adjusted, stood firmly and steadily during the observation, 
proved the spirit level, which very seldom required corrected. 


was induced adopt the preceding method analogy with what 


tised taking altitudes with astronomical circle, which case, com- 
plete observation, required take one altitude with the face the 
instrument one side, and then conjugate observation the opposite side. 
was not aware that time that the mode observing the dip have fol- 
lowed had undergone slight modification the part many observers, who, 
instead turning the vertical circle 180°, bring the second position, 
prefer leaving its original position, and change only the marked side 
the needle its brass Y’s, with the view, suppose saving one turning 
the face the vertical circle, the observation any one the magnetic 
states the needle. But there can objection the mode have fol- 
lowed, for, for fear disturbing the instrument thought proper save 
one turning it, this only avoiding one cause disturbance introduce 
another, which perhaps great, since compels them open twice the 
glass door, change the face the needle, with manipulation, would 
seem, more likely bring disturbance, than the simple and smooth 
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turning the vertical circle. This, however, matter very secondary 
importance, the spirit level attached the instrument, being all cases 
scrupulously consulted; and, trust this will shown the results 
observations, compared with others. 

During late visits the northern lakes and return, was accompanied 
friend Professor Ducatel, who assisted recording the observa- 
tions. were both very particular the selection the stations 
observations, retiring convenient but sufficient distances from towns, set- 
tlements, large establishments, and always consulting the geological for- 
mation the surrounding country and spot. need not say that were 
also very particular the removal from our persons all iron steel, 
under any form whatever. 


Magnetic Dip Philadelphia. Latitude 39° 57' N.; Longitude 75° 31” West 


Greenwich. 
Place observation the Girard College. 
Date. Hour. Needle No.1. Needle No. 
1841, Observed dip with Poles direct, 71° 55’ 71° 54' 


Mean dip, 57.15 
Mean dip both needles, .20 


These observations were made Professor Bache, Philadelphia, 
before sending the instrument Baltimore, way comparison. 


Magnetic Dip Baltimore, Maryland. Latitude 39° N.; Longitude 76° 50" 
Place observation, the second square the Washington Monu- 
ment. (The station observation Professor Bache.) 


Date. Hour. Needle No.1. Needle No. 
1841, April 28, 9—12, Observed dip, Poles direct, 71° 71° 

Mean dip, 34.87 

Mean dip both needles, .87. 


Ill. Magnetic Dip Baltimore, Maryland. 
Place observation the Botanical Garden St. Mary’s College. 


Date. Hour. Needle No.1. Needle No. 
1841, April 28, 3—6, Observed dip, Poles direct, 71° 71° 

Mean dip, 39.56 

Mean dip both needles, 38.59 


- 
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During the observations this day Baltimore, Professor John Locke, 
Cincinnati, made the same time, and places, and with his own dipping in- 
strument, consentaneous observations. 


Place observation the eastern garden the capitol, about the middle 
the central avenue. 


Date. Hour. Needle No.1. Needle No. 

Mean dip, 15.62 

Mean dip both needles, 


The observations this day were made conjointly with Major Graham, 
observing with instrument Gambey’s construction, and with 
fine, light north-west wind, light clouds near the hori- 
zon. temperature during the observations from 72° 84°. 


Magnetic Dip Washington city, 
Place observation the same the preceding. 


Date. Hour. Needle No.1. Needle No. 
1841, July 15, 7—9i, Observed dip, Poles direct, 71° 71° 

Mean dip, 14.12 15.87 

Mean dip both 15.00 


Remarks.—Weather cloudy, calm and sultry. Last heavy storm 
between and o’clock. The temperature during the observations from 
79° 81°. 

VI. Magnetic Dip Washington city, 

Place observation the same the preceding. 


Date. Hour. Needle No.1. No. 
1841, July 16, dip, Poles direct, 

Mean dip, .87 13.75 

Mean dip both needles, 13.81 


Remarks.—Sky clear, wind, tolerably strong. The temperature 
during the observations from 73° 76°. 
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VII. Magnetic Dip Washington city, 


Place observation the garden the Washington Observatory, Capitol 
hill, (about 300 yards the preceding station. 


Date. Hour. Needle Needle No. 
1841, Aug. 13, Observed dip, Poles direct, 

Mean dip, 14.51 15.40 

Mean dip both needles, 14.95 


Remarks.—Weather cloudy, light south wind. The temperature during 
the observations from 78° 81°. 


VIII. Magnetic Dip Baltimore, 
Place observation the second square north-east the Washington monu- 
ment, station observation Professor Bache, and occupied myself and 
Dr. Locke, the 28th April, 1841. (See No. above, this paper.) 


Date. Hour. Needle No.1. Needle No. 
1841, Aug. 19, Observed dip, Poles direct, 71° 71° 


Poles reversed, .00 .00 
Mean dip, 34.61 
Mean dip both needles, 35.90 


Remarks.—Sky clear, light south wind. The temperature during the ob- 
servations from 73° 79°. 


IX. Magnetic Dip Baltimore, Md. 


Place observation the grove north the Washington monument, (station 


observation Professor Loomis, pointed out Mr. Green, 
Baltimore.) 


Date. Hour. Needle No.1. Needle No. 
1841, Aug. 19, 12—2, Observed dip, Poles direct, 71° 71° 

Mean dip both needles, 


Remarks.—Sky clear, moderate south wind. The temperature during the 
observations from 83° 85°. 


Magnetic Dip Baltimore, Md. 
Place observation the botanical garden St. Mary’s college. 
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Date. Hour. Needle No.1. Needle No. 
1841, Aug. Observed dip, Poles direct, 71° 71° 

Mean dip, 40.00 

Mean dip both needles, 39.75 


Remarks.—Weather cloudy, moderate south-west wind. The temperature 
during the observations from 87° 95°. 

These observations were made pavilion, constructed, suggestion, 
the liberality the Rev. Gentlemen St. Mary’s college. Observations 
No. made different part the garden, show that the brick wall, 
which passes the distance seventy-eight feet from the pavilion, has 
appreciable effect upon the magnetic dip. 


XI. Magnetic Dip Albany, Latitude 42° N.; Longitude 73° 


Place observation out the city, about half mile west the capitol, 
south corner the Cemetery, near the Orphan Asylum. 


Date. Hour. Needle No.1. Needle No. 
1841, Aug. 29, Observed dip, Poles direct, 74° 74° 


Mean dip both needles, 


Remarks.—Weather cloudy and sultry, drizzling towards the close the 
observations. ‘The temperature during the observations from 77° 73°. 


The needle No. (after reversing the poles,) very sluggish, although care- 
fully magnetized. 


Magnetic Dip Oswego, Latitude 43° N.; Longitude 76° 


Place observation Mr. Woodruff’s garden, near the Baptist 
Church, the eastern end the part the town situated the right side 
Oswego River. 


Date. Hour. Needle No.1. Needle No, 


Mean dip both needles, 


Remarks.—Sky clear, light north-west temperature during the 
observations from 70° 73°. 
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Magnetic Dip Niagara Falls, side. Latitude 43° N.; Longitude 


Place observation the skirt the wood bordering the Niagara 
River, east the town Niagara, about three hundred yards south-east 
Cataract Hotel. 


Date. Hour. Needle No.1. Needle No. 
1841, Sept. Observed dip, Poles direct, 74° 74° 


Mean dip both needles, 50.04 


fine, calm. The temperature during the observations 
from 69° 76°. 


XIV. Magnetic Dip Niagara Falls, Canada side. 


Place observation the meadow, about thirty yards west Clifton House. 


Date. Hour. Needle No.1. Needle No. 
1841, Sept. 3—6, Observed dip, Poles direct, 74° 56’ 74° 

Mean dip both needles, 54.73 


Remarks.—Weather fine, light south wind. The temperature during the 
observations from 73°. 

The two stations this day the Niagara Falls, one mile apart each 
other, the second nearly north-west the first. 


XV. Magnetic Dip Detroit, Michigan. Latitude 42° N.; Longitude 83° 


Place observation Judge Farnsworth’s Orchard, Jefferson avenue, 
upper end the city. 


Date. Hour. Needle No.1. Needle No. 
1841, Sept. 10, Observed dip, Poles direct, 73° 
Poles reversed, .90 


Mean dip No.1, 32.75 
Remarks.—Weather cloudy, south-west wind. The temperature during 
the observations from 76° 78°. 
The sudden arrival and departure steam-boat which was expecting 
furnish passage for Makinag, did not allow time observe the dip 
with needle No. 
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XVI. Dip Michillimakinag Island, Michigan. Latitude 45° 51’ 
Longitude 84° 
Place observation the Juniper grove, the Lake shore, about quar- 
ter mile south-west from the new Fort Makinag, and out the village. 


Date. Hour. Needle No.1. Needle No. 
1841, Sept. 12, Observed dip, Poles direct, 76° 76° 


Mean dip, 34.05 

Mean dip both needles, 

Remarks:—W eather, flying clouds, sun shining intervals; brisk north-west 

wind, increasing during the observations. The temperature during the observa- 

tions from 70° The sky, which was overcast during the evening, cleared 

about ten o’clock, which time beautiful aurora borealis made its appear- 
ance, with brilliant coruscations, and remained luminous part the night. 


XVII. Magnetic Dip Michillimakinag Island, Michigan. 
Place observation west side the ruin old Fort Holmes, the top 
the hill, about two hundred and sixty feet above the level the Lake. 


Date. Hour. Needle No.1. Needle No. 
1841, Sept. 13, Observed dip, Poles direct, 76° 76° 

Mean dip both needles, 34.91 


Remarks:—Weather cloudy, south-west wind, rather towards the 
close the observations. The temperature during the observations from 76° 
During the ensuing night the sky cleared up, and about o’clock 
was perfectly clear, the aurora borealis, the preceding night, appearing 
with great beauty. was, unfortunately, situated not able allow 
magnetic apparatus remain position, whereby might have ascer- 
tained any influence exercised this phenomenon. 


XVIII. Magnetic Dip Chicago, Illinois. Latitude 42° N.; Longitude 87° 
Place observation small grove, near the borders Lake Michigan, 
and north side Chicago River. 


Date. Hour. Needle No.1. Needle No. 

Mean dip both needles, 
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Remarks:—Weather cloudy, strong south-east wind. The temperature 
during the observations from 60° 59°. 


XIX. Magnetic Dip Juliet, Illinois. Latitude 41° N.; Longitude 88° 


Place observation the oak grove, near the church upon the hill, the 
west side Illinois and Chicago Canal. 


Date. Hour. Needle No.1. Needle No. 
1841, Sept. 26, Observed dip, Poles direct, 72° 72° 

Mean dip, 15.73 16.24 

Mean dip both needles, 15.98 


clear, light west wind. The temperature during the 
observations from 64° 62°. 


XX. Magnetic Dip Ottawa, Illinois. Latitude 41° N.; Longitude 88° 


Place observation quarter mile west the town, near the wooden 
bridge, the right bank the creek, which consists soft sand stone. 


Date. Hour. Needle No.1. Needle No. 
1841, Sept. 29, Observed dip, Poles direct, 72° 72° 
Mean dip, 20.76 19.73 


Mean dip both needles, 
cloudy, sun shining intervals, brisk north-west wind. 
The temperature during the observations from 44° 56°. 


XXI. Magnetic Dip Peru, Illinois. Latitude 41° N.; Longitude 89° 
Place observation the immediate right bank Illinois River, wil- 


low grove, about eighty yards from the lower end the town. 


Date. Hour. Needle No.1. Needle 
1841, Observed dip, Poles direct, 71° 71° 


Mean dip, 49.77 
Mean dip both needles, 50.14 


Remarks:—Clouds gathering the west, and the air almost calm the 
beginning the observation Needle No. north-west wind rises brisk and 
strong intervals, needle restless; its positions are measured means its 
shortest vibrations. Calm weather succeeded again towards the close the 
observation needle No. but, being afraid being disturbed again simi- 
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lar atmospheric changes, moved the instrument ravine the bluff, about 
one hundred yards north the former station, and there observed the needle 
No. 

The next morning repeated the observations both needles the 
the needle No. this day, will seen the following records. 


XXII. Magnetic Dip Peru, 


Place observation ravine about eighty yards from the lower end 
the town, and about one hundred yards north the Illinois River, the same 
station occupied yesterday for needle No. 


Date. Hour. Needle No.1. Needle No. 
1841, Oct. dip, Poles direct, 71° 71° 

Mean dip, 48.92 

Mean dip both needles, 


Note.—The last three stations Juliet, Ottawa, and Peru, whose latitudes differ but little, 
especially the last two named, yield, according observations, magnetic dips, which, they 
are not justified differences longitude, neither can they accounted for the supposition 
any local attraction, there are indications the occurrence iron ore the vicinity, the soil 
containing but the usual trifling proportion oxide iron belonging nearly all regions, the in- 
fluence which considered inappreciable our instruments. the other hand, have 
reason doubt the accuracy, within the usual limits, own observations, they were made 
with tried instrument, and with all the care which capable. far know, the 
true geographical position these three places, has not been astronomically determined, pos- 
sible that when this shall done, there will found more conformity the relation existing be- 
tween the difference geographical position and that the magnetic inclination. reference 
that subject, have much regretted not have been able determine the position these 
three places; the haste journey well the inclemency the weather having prevented 
me, excepting Ottawa. all events, should any error have been made determining the 
magnetic dip any these three stations, cannot have happened Peru, the result there 
having been confirmed during two consecutive days observations. error may arise from 
repeated mistake reading off the degrees the two needles, which, though cannot realize 
myself, nevertheless possible, since, Ottawa, the different positions which the needle 
placed during complete observation indicate degrees different denominations. should 
guard, however, against any preconceived notions reference phenomena delicate and com- 
plicated those relating the laws that regulate the distribution magnetism over the surface 
the earth, and which are yet little known us. 

The foregoing observations, therefore, are submitted much they are worth for the pre- 
sent, the hope that some future observer Juliet, and Ottawa, will take the trouble confirm 
refute them. 
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cloudy, light north-east wind. The temperature 
during the observations from 51° 56°. 


XXIII. Magnetic Dip St. Louis, Missouri. Latitude 38° 28” N.; 
Longitude 90° 15’ 10” 


Place observation the east side the Mississippi River, grove 
opposite Bloody Island, near Town, about one mile east St. Louis. 


Date. Hour. Needle No.1. Needle No. 

Mean dip both needles, .67 


Remarks:—Sky clear, south-east wind, brisk intervals. temperature 
during the observations from 72° 76°. 


XXIV. Magnetic Dip St. Louis, Missouri. 
Place observation Mr. Henry Chouteau’s orchard, the west shore 
Chouteau’s pond, about half mile west the Mississippi River, one and 
half mile west the preceding station. 


‘Date. Hour. Needle No.1. Needle 
1841, Oct. 11, dip, Poles direct, 69° 

Mean dip both needles, 


Remarks:—Weather cloudy and calm. The temperature during the obser- 
vations, 67° 65°. 


XXV. Magnetic Dip Baltimore, Md. 
Place observation the botanical garden St. Mary’s college. 


Date. Hour. Needle No. 
1841, P.M. Observed dip, Poles direct, 71° 71° 

Mean dip, 40.51 41.19 

Mean dip both needles, 40.85 


cloudy, sun shining intervals, high south-west wind, 
not interfering with the observations they were made the Magnetic 
Pavilion recently constructed. (See the remarks No. X., above.) 

This observation, which gives nearly the same result that found the 
same place the 20th August, before leaving Baltimore, shows that the 
needles have suffered material changes during magnetic tour. 
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Transactions the Royal Society London, from Vol. LXXI., Vol. CXX., 1781 
1850. London, vols. 
Address the Marquis Northampton, President, &c., read the Anniversary Meeting 
the Royal Society, Saturday, November 30, 
Proceedings the Committee Physics, including Meteorology, Nos. 2,3. 
Catalogue the Miscellaneous Literature the Library the Royal Society. London, 
1841. 
List the Council, Scientific Committees, and Fellows the Royal Society, November 30, 


Bessel’s Refraction Tables. London. 

The Laws the Historical Society Science, and List its Officers and Members. Lon- 
don, 

Proceedings the Royal Society London, Nos. 48, inclusive; Nos. 54, 
inclusive. London, 1839 1842. 8vo. 

Royal Antiquaries. Miscellaneous Tracts relating Antiquity. 
Published the Society Antiquaries London, Vol. XXIX. London, 1842. 4to. 
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continued. 

Society for the Encouragement Arts, Manufactures and Commerce. the Society 
instituted London for the Encouragement Arts, Manufactures and Commerce. 
Vol Parts and II. London, 1839, 1841. 

Zoological London. Transactions the Zoological Society London, Vol. Part 

London, 1841; Vol. Part I., London, 1842. 

Proceedings the Zoological Society London, Part VIII. London, 1840. Nos, 

107, inclusive. London, 1841. 

Reports the Council and Auditors the Zoological Society, April 29, 1842. London, 

Literary and Philosophical Society. Memoirs the Literary and Philosophical 
Society Manchester, Second Series, Vol. VI. London, 1842. 

(Ile.) Société d’Histoire Naturelle Maurice. Onziéme Rapport Annuel sur les 
Travaux Société d’Histoire Naturelle Maurice. Par Louis Bouton, 
1841. 

Moscow. Société Impériale des Naturalistes Moscou. Bulletin Société Impériale des 
Naturalistes Moscou. Vol. XIII., Nos. Vol. XIV., Nos. to4; Vol. XV. 

Astronomische Beobachtungen angestellt auf der Sternwarte Bogenhausen von dem 
ordent lichen Mitgliede der Akademie der Wissenchaften Soldner. Parts 

Observationes Astronomice Specula Regia Monachiensi institute, Regio Jussu publicis 
impensis edite Lamont. Vols. VI. VIII. and IX. Munich, 1834-36-41. 

Royal Academy Sciences. Abhandlungen der Mathematisch-Physikalischen Classe 
der Bayerischen Akademie der Wissenchaften. Vols. and II., and Vol. 

NEWCASTLE-UPON-TYNE. Natural History Society Northumberland, Durham, and Newcastle- 
upon-Tyne. the Natural History Society Northumberland, Dur- 
ham, and Vols. and Newcastle, 1831-38. 

New Dartmouth College. Catalogue the Officers and Students Dartmouth 
College, for the Academical Year 1842-3. Concord, 1842. 

New Haven, (Conn.) Yale College. Catalogue the Officers and Students Yale College, 
184]-2. New Haven, 1841. 

New New York Historical Society. Constitution and Laws the New York Historical 

Society. New York, 1839. 
Catalogue Books, &c., added the Library the New York Historical Society, since 
January, 1839. New York, 1840. 


Collections the New York Historical Society. Second Series, New York, 1841. 8vo. 
University New Annual Report the Regents the University New 
York. Albany, 1841, 
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New York continued. 
Fifty-fifth Annual Report the Regents the University the State New York, made 
the Legislature, March 1842. Albany, 1842. 
Paris. Ingénieurs des Mines. Annales des Mines. 3éme Tom. XVII. 3éme Liv., Mai, 
Juin, 1840. 6me Livraisons, 1840. ‘Tom. XIX, Liv. 
and for 1841. ‘Tom. XX. complet. 
Institut Royal France. Mémoires des Inscriptions Belles Lettres. ‘Tomes 
XI. XIV. Paris, 1835-1840. 
Rapport Secrétaire perpétuel Royale des Inscriptions Belles Lettres, sur 
les Travaux des Commissions pendant 2me Semestre 1840. Rapport Secrétaire 
perpétuel, 14, Janvier 1841. Paris. 


Séance Publique annuelle des Inscriptions, Septembre, 1840. 
Paris, 
Mémoires Royale des Sciences. Tomes XIV. XV. XVI. XVII. 
Paris, 1835-40. 
Mémoires presentés par divers Savants Royale France, Institut France. 
Tom. XIII. Paris, 
Muséum d’Histoire Naturelle. Mémoires Muséum d’Histoire Naturelle. Tom. XIV. cahier 
Paris, 1827. 4to. 
Archives Muséum d’Histoire Naturelle, publiées par les Professeurs-administrateurs 
cet Etablissement. Vol. Parts and 1839; Parts and 1841. 
Paris. 4to. 
Société Asiatique. Journal Asiatique, Recueil, &c., publié par Société Asiatique. série. 
Tom. Nos. 60, July 1840, Feb. 1841; Tom. XI. Nos. 61, 62, 63, 1841, 
Juin, Juillet 1841; Tom. XII. Nos. 67, 68, 69; Tom. XIII. Nos. 70, 71, 
and 74. Paris, 1842. 
Société d’Encouragement. Société d’Encouragement pour Nationale, Calendrier pour 
1841, Liste des Membres, 
Société Géographie. Recueil Voyages, &c., Tom. VI. Géographie d’Edrisi, Tom. 
Paris, 
Bulletin Société Géographie, Juillet, 1840. méme, XV. Paris, 
1841, Tom. XVI., Paris, 1841, 8vo. 
Société Pharmacie. Journal Pharmacie Chimie. Série. Nos. 


Société Royale des Antiquaires France. Mémoires Société Royale des Antiquaires 
France, Tom. Paris, 1840. 

Academy Natural Sciences. Proceedings the Academy Natural Sci- 
ences, Vol. I., Nos. 10, 11, 12, 14, 15, 16, 17, and 19. 
Philadelphia, 
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continued. 

Journal the Academy Natural Sciences, Vol. VIII., Part II. Philadelphia, 1842. 

List Members and Correspondents September, 

College Physicians. Quarterly Summary the the College Physicians 

Philadelphia, Vol. I., Nos. inclusive. Philadelphia, 1841-2. 

Corporation Philadelphia. Digest the Ordinances the Corporation the City Phi- 

ladelphia, and the Acts Assembly relating thereto. Philadelphia, 1841. 

Girard College for Orphans. Inventory Philosophical Instruments, Experimental Apparatus, 

Models, Books, and Property, placed under the control the Building Com- 
mittee the Girard College. Philadelphia, 

Pennsylvania Institution for the Instruction the Blind. Eighth Annual Report the Managers 

the Pennsylvania Institution for the Instruction the Blind. 

Philadelphia Museum Company. Charter and Laws the Philadelphia Museum Company. 1840. 

Presbyterian Church the United States. General Assembly. Minutes the General Assem- 

bly the Presbyterian the United States America. 1841. 
Records the Presbyterian Church the United States America. 
Batavian Society Experimental Philosophy. Nieuwe Verhandelingen van het 
Bataafsch Genootschap der Proefondervindelijke Wijsbegeevte Rotterdam. Vol. 

Georgia Historical Society. Collections the Georgia Historical Society, Vol. II. 
Savannah, 1842. 

Discourse delivered before the Georgia Historical Society, Friday, 12th February, 

Royal Swedish Academy. Botaniska Arbeten och Upptickter 
aor 1837, Joh. Em. Wikstrém. Stockholm, 

Tal uti Kongl. Vetenskaps-academien vid dens Allmanna Sammantriide den 

Kongl. Vetenskaps-Academiens Handlingar Aor. 1838. Stockholm, 1839. 

Kongl. Vetenskaps-Academiens Handlingar 1839. Stockholm, 

Aors-Beriiltelse Technologiens framsteg till Kongl. Vetenskaps-Academien afgiven den 

Tal Juridisk Statistik och grunderne Lagstiftningen, haollet uti 
Academien vid Presidii der April, 1840, Grefve Rosenblad, 
Stockholm, 1840. 

Tal Seraphimer-Ordens Stockholm haollet Kongl. Vetenskaps-Acade- 
mien vid Presidii den April, 1838, Dr. Ekstrémer. Stock- 
holm, 1840. 

Framstegen Fysik och Kemi afgifven den Mars, 1839, Jac. Berzelius. 
Stockholm, 
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continued, 
Arsberiittelse Framsteg Till Kongl. Vetenskaps-Academien afgifven den 
Mars, 1839, Pasch. Stockholm, 1840, 
Tal Academiens Grefve Rosenblad. Stockholm, 1840. 
Sr. Académie Impériale des Sciences. Annuaire Magnétique Météorologique 
Corps des Ingénieurs des Mines Russie, &c. &c., année 1838. St. Petersburg, 
Recueil des Actes Séance Publique Impériale des Sciences St. Péters- 
bourg, tenue Décembre, 1838. Petersburg, 1839. 
Recueil des Actes Séance Publique, &c., tenue Déc., 
Recueil des Actes Séance Publique, &c., tenue Décembre, 1840. 
Mémoires Impériale des Sciences Saint Pétersbourg, 
Politique, Histoire Philologie, IV., Parts Tom. V., Parts 2,3 and 
St. Petersburg, 1840-41. 4to. Sciences Mathematiques Physiques, Tom. IV. 
Prém. Partie, Tom. 3me 4me Liv., Tom. Série, Tom. Parts 
and St. Petersburg, 1840. 4to. Seconde Partie, Sciences Naturelles, 
Ancient Geography the Russian Empire. Second Edition. St. Petersburg, 1838. 
Russian Grammar, Alexander Wostokoff. St. Petersburg, 1839. 


Abridged History and Geography Servia, Demetrius Momirovitch. St. Petersburg, 

Mémoires par Divers Savants, lus dans les Assemblées Tom. IV., Paris 

Tabular View the Scholastic Institutions the Russian Empire. Russian. St. Pe- 
tersburg. 1838. 4to. 

Turin. Academia Reale delle Scienze Torino. Classe delle Scienza Morali, Storiche 
Filologiche, Programma. 

Programme des Prix fondés par Conte Pillet-Will, associé Correspondant 
mie. ‘Turin. 

Sociedad Economica Amigos del Pais. Enciclopedico Sociedad 
Economica Amigos del Pais. Tom. Numeros 13, 14, 15, 16, 17, 19, 22, 24, 
Tom. No.7. 1842. 

National Institution. Discourse the Objects and Importance the National 
Institution for the Promotion Science, established Washington, 1840; delivered 
the first Anniversary Meeting, Joel Poinsett. 

Proceedings the National Institution. Washington, 

Constitution the National Institution, amended. Washington, 1841. 

Bulletin the Proceedings the National Institution for the Promotion Science, Vol. I., 


Second Bulletin the Proceedings the National Institution for the Promotion Science, 
from March, 1841, February, 1842. Washington, 
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FROM INDIVIDUALS. 


Abert (Col. J.) Essay Meteorological Observations, Nicollet, Esq. Printed 
order the War Department. Washington, 1839. 

Reports reference the Construction the Potomac Aqueduct, and the Kyanizing 
Timber, from the Colonel the Topographical Engineers, United States. Washing- 
ton, 

Alexander (J. H.) Report the Manufacture Iron; addressed the Governor Maryland, 

Allnat (R. H.) ‘Tic Douloureux, Neuralgia Facialis, and other Nervous Affections; their Seat, 

Angelis (Pedro de) Coleccion Obras Documentos relativos Historia Antigua Mo- 
derna las Provincias del Rio Plata, par Pedro Angelis, Tomo Sexto. 
Buenos Aires, 1837. Folio. 

Anthony (J. B.) Catalogue the Pennsylvania State Library. 1839. 

Bache (Major Hartman.) the Evaporative Power different kinds Coal. Edinburgh, 

Bachman (Rev. John.) Descriptions New Species Quadrupeds inhabiting North America, 
Audubon, and the Rev. John Bachman, 

Bacourt (H. Ad. de.) Dictionnaire Frangaise, édition, vols. Paris, 
(Didot.) 

Bailey (Samuel.) Review Berkley’s Theory Vision, designed show the unsoundness 
that celebrated Speculation, Samuel Bailey. London, 

Barclay (James J.) Address before the Directors the Public Schools, James Barclay, 

President. Philadelphia, 1841. 

Thirteenth Annual Report the House Refuge Philadelphia. 

Beck Romeyn.) Northern Light, Vol. Albany, 1841. 

Belcher (G. Henshaw.) Dictionary, Hindoostanee and English, Captain Joseph Taylor, 
Classics the Chinese, the original, with Commentary. 
Magazine Chinese, Ist Series. and 2.—The Gospels, Acts, and Epistles 
Holy Bible Gospel St. Luke Canarese, 
Dialect Life the Saviour Burmese.—The Acts the 
Siamese.—The Acts the Scriptures Murathee, the 
Bombay Child’s Book the Soul the Account 
various Animals the same.—The New Testament New Tes- 
tament New Testament the Language the Sandwich 
The Holy Bible New Testament the same, all vols, 
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Belcher (G. Henshaw.)—continued. 

The Ceylon Government Gazette for the years 1834, 1835. folio. 

Bell (John.) The Eclectic Journal Medicine, edited John Bell, D., &c.. Vol. IV., 
Nov. 1839 Oct. 1840. Philadelphia. 8vo. 

The Select Medical Library, edited John Bell, Philadelphia, 1839-40. 

Regimen and Longevity, John Bell, 1842. 

Bethune (Rev. Dr.) Address before the Philomathean Society the University Pennsyl- 
vania, Nov. 1840, George Bethune. 

Discourse the Death William Henry Harrison, &c., George Bethune. 
1841. 

Bidlack (B. A.) Address delivered Bidlack, the 22d February, 1839, Wilksbarre, 
Pennsylvania. 8vo. 1842. 

Bingham (Rev. God, the Lord all; missionary Tract the Chinese language. 8vo. 

Blanco (Lorenzo.) Epitome dei Volumi Ercolanesi del Cav. Lorenzo Blanco. Naples, 1842. 12mo. 

Bohn (Henry G.) Catalogue Books. Henry Bohn, York Street, Covent Garden. 
1948 pages. London, 1841. 

Bonaparte (Charles L., Prince Canino.) Prodromus Systematis Herpetologie Caroli Luciani 
Bonaparte, Muxiniani Principis. 


Iconografia della Fauna Italica Carlo Luciano Bonaparte, Principe Canino Musignano. 
Parts XVI. XXIX., inclusive. Rome, 1836-40. 

Booth (James C.) Memoir the Geological Survey the State Delaware, James 
Booth. Dover, 1841. 

Bossange (Hector.) Maison Commission Hector Bossange. Paris, 1841, 

Botfield (Beriah.) Manners, and Household Expenses England the Thirteenth and Fifteenth 
Centuries, Beriah Botfield, Esq. London, 

Bowman (William.) the Minute Structure and Movements Voluntary Muscle, William 
Bowman, Esq., Demonstrator Anatomy King’s College. London, 1840. 
From the Philosophical Transactions. 

Additional Note the Contraction Voluntary Muscle the Living Body, William 

Bradford (Alden.) the Federal Government for Fifty Years, from March, 1789, 
March, 1839, Alden Bradford, LL. D., &c. Boston, 

Address before the Phi Beta Kappa Society Bowdoin College, September, 1841, 
Alden Bradford, LL. 

Brayley (E. W.) The Chemical Catechism, the late Samuel Parkes, &c. Thirteenth 
edition. Brayley, Esq., the London Institution. London, 1834. 

Bridgman Chinese Chrestomathy, the Canton Dialect, Bridgman. Macao, 
1841. 

Cancrine (Count.) Annuaire Magnétique Météorologique Corps des Ingénieurs des Mines 
Russie, St. Petersburg, 1841. 
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Carpenter Principles General and Comparative Physiology, William Carpenter, 
London, 1841. 

Principles Human Physiology, with their chief Application Pathology, Hygiéne, and 

Chaloner (A. D.) Account some Parhelia observed Milford, and Camden, Delaware, 14th 

Channing Discourse the Life and Character the Rev. Joseph Tuckerman, 
William Channing. Boston, 1841. 

Clarke (M. Lewis.) Description the English Province Carolina, the Spaniards called 
Florida, and the Louisiane, &c., Daniel Coxe, Esq. London, 1722. 
(Reprint, St. Louis, 1840.) 

Coates (Benj. H.) Joseph John Gurney, the Society Friends, Coates, 

Remarks the Present State the Evidence regard the Larve the Hessian Fly, 

Coates (Reynell.) ‘The Literary Age, Vol. I., and edited Reynell Coates, 
Philadelphia, 1842. 

Cogswell (W.) The American Quarterly Register, conducted Edwards, and 
well, Vol. XIII., No. February, 1841. 

Connyngham (Redmond.) Address the early Settlement the Valley Pequea, Red- 
Delivered the Lyceum Celebration, 4th July, 1842, Paradise, 
Pennsylvania. 

Cooper (C. Campbell.) Attempt unite the different Theories concerning Light, Electricity, 
Galvanism, and Magnetism, Campbell Cooper. Part I., Identity Caloric 
and Electricity. Philadelphia, 1842. 12mo. 

Cramer (Charles.) Etwas iiber die Natur-Wunder Nord America, zusammengetragen von 
Charles Cramer. St. Petersburgh, 1840. 

World ina Pocket Book, William H.Crump. 12mo. 

Cushing (Abel.) Letters the First Charter Massachusetts, Abel Cushing. 
Boston, 1839. 

Darlington (Wm.) Discourse the Character, Properties, and Importance Man, the 
Natural Family Plants, called Grasses, William Darlington, 
Westchester, 1841. 

Delafield (Lieut. Col.) Official Register the United States’ Military Academy. 1841. 

Diver (Dr.) Portfolio Chinensis, Collection Authentic Chinese State Papers, illustrative 
the History the Present Position Affairs China, Lewis Shuck. Macao, 
1840. 8vo.—History the United States, Chinese, Bridgman.—History the 
Jews, Chinese, Missionary Tracts, Gutzlaff. Macao. 
Idiomatic Phrases. Geography Great and Ireland, 
Chinese. 
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Downes (John.) United States’ Almanac, complete Ephemeris, for the year 1843, 
Ducatel (Julius T.) Annual Report the Geologist Maryland, Dr. Julius Ducatel. 1840. 8vo. 
Dunglison (Robley.) American Medical Library and Intelligencer, Concentrated Record 
Medical Science and Literature, Robley Dunglison, D., Nos. 16, 17, 18, 19, 
21, 22, 23, 24, for 1840-41.—The American Medical Library and Intelligencer, New 
Series, Vol. I., Nos. 13, inclusive. 1841-42. 
Professor Dunglison’s Introductory Lecture to.a Course Institutes Medicine, &c., 
Jefferson Medical College, 1st November, 
The Practice Medicine, Special Pathology and Therapeutics, Robley 
New Dictionary Medical Science. Third edition, greatly modified and enlarged, 
Robley Dunglison, Philadelphia, 1842. 
Ponceau (Peter Friedrich Schiller’s Geschichte Dreyssig-jahrigen Kriegs. Fortgeselzt 
von Karl Ludwig von Woltmann. 12mo. Leipsig, 1802-1809. 
Geschichte des Krieges Deutschland, von 1756 bis 1763, Durch Von 
Archenholtz, Hauptmann Preuss. Diensten. Berlin, 1791. 12mo. 
Carte Louisiane Cours Mississippi, dressée sur grand nombre Mémoires, 
entre autres sur ceux Maire, par l’Académie Royale des 
Sciences. 


Fac Simile part Indian and French MS. one hundred pages, found the King’s 
Indian Trading Posts, the Labrador Coast America. 

Sketches Historical and Descriptive Lousiana, Major Amos Stoddard. Philadelphia, 1812. 

Sundry Pamphlets Relation Louisiana. 

Philadelphia Directory, and Williams’s New York Annual Register for 1840. 

Biographical Memoir Commodore Joshua Barney, edited Mary Barney. Boston, 
1832. 

Researches, Philosophical and Antiquarian, concerning the Aboriginal History America, 

Commentary and Review Montesquieu’s Spirit Laws, Destutt Tracy. 
phia, 1811. 

Metaphysische Anfangsgrunde Naturwissenschaft von Immanuel Kant. Riga, 1786. 8vo. 

Grundlegung zur Metaphysik der Sitten von Immanuel Kant. Riga, 

Psychische Anthropologie, von Gottlob Ernst Schulze. 1826. 

The Lyric Works Horace, Translated. Philadelphia, 1786. 

Statuts des Inscriptions. 

Nouveaux Lecture. Paris, 1835. Folio. 

Kent’s Address before the Society. 1841. 

Runographiam Scandinavie Accessiones Nove. Upsal, 1833. 


: 
| 


DONATIONS FOR THE LIBRARY. 


Ponceau (P. 

Case and Opinion Duponceau, and Davezac, Counsellors the contested Seat 
the Hon. David Levy. 1841. 

Mémoires Société des Antiquaires Nord, Partie Linguistique, Eloge 
Historique Livingston, par Mignet. Paris, 1838. 

Poésies Choisies Jean-Simon Chaudron, Suivies Washington. 
Paris, 

Vocabularium Verendicum. Upsal, 1839. 

Dwight (Louis.) Sixth, and Ninth Fifteenth Annual Reports the Boston Prison Discipline 
Society, 1831 1840. 

Eichthal (Gustave d’.) Recherches sur des Foulahs, Fellahs, par 
Gustave d’Eichthal. 1840. 

Elice (Ferdinando.) Istruzione sui Parafulmini, Lettera del Sig. Ferdinando Elice. Genoa, 

Everett (Alexander H.) Address delivered Jefferson College, Louisiana, Alexander 
Everett. New Orleans, 1841. 

Field (George.) Chromatics, Essay the Analogy and Harmony Colours, George 
Field. London, 

Chromatography, Treatise Colours and Pigments, and their Powers Painting, 
George Field. London, 

Outlines Analogical Philosophy, being Primary View the Principles, Relations, and 
Purposes Nature, Science, and Art, George Field. London, 1839. 8vo. 

These three works were presented through Bancker, Esq. 

Fisher (Joshua Francis.) Eleven Tracts the Rev. Dr. Cotton Mather. Boston, 1699 
1725. 12mo. 

Jul. Labillardiére, Frederic Cuvier; par Flourens, Secrétaire perpétuel, 
etc. Paris. 

Forbes (James D.) Supplementary Report Meteorology, James Forbes, Esq., 
London, 1841. 

Force (Peter.) American Archives, consisting Collection Authentic Records, State Papers, 

Debates and Letters and other Notices Public Affairs, Prepared and published 
under Authority Act Congress. vols. Folio. Washington, 1837, 1839-40. 

Forshey (C. G.) The South-Western Journal, Nes. wanting.) Natchez, 1837-38. 

Fox (Robert Were.) Annual Reports the Royal Cornwall Polytechnic Society, 1839 and 1840. 
Falmouth. 

Report some Observations Subterranean Temperature, Robert Were Fox. 
don, 

French (Benjamin F.) Tsing Leu Lee, being the fundamental Laws, &c., China. Trans- 
lated Sir George Thomas Staunton, Bart., London, 
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French (Benjamin 

The History North Carolina from the earliest Period, Martin. 
New Orleans, 1829. 

Frost (Rev. Mr.) Two Sermons the Death the Rev. Ezra Ripley, D., the Rev, 
Barzillai Frost, and the Rev. Convers Francis, Boston, 1841. 

Gesenius (Wilhelm.) Ueber die Himjaritische Sprache und Schrift von Wilhelm Gesenius. 

Gibson (William.) Rambles Europe 1839, with Sketches Prominent Surgeons, &c., 
William Gibson, D., Professor Surgery the University Pennsylvania. 
Philadelphia, 1841. 

Introductory Lecture Course the Principles and Practice Surgery, the Univer- 
sity Pennsylvania, November, 1841, Gibson, D., &c. 

(Henry D.) The Papers James Madison, published authority the Congress 
the United States, under the Superintendence Henry Gilpin. Washington, 
1840. 

The Journals Congress, 1774 1778. Philadelphia, 1777-1778. 12mo. 

General Index the Laws the United States, from 1789 1827, compiled Samuel 
Burch. Washington, 1828. 

Account the Receipts and Expenditures the United States, for the year 1826. Wash- 
ington, 1827. Folio. 

Godon (Lieut.) Brief Grammatical Analysis the Grebo the Grebo 
Language.—Matthew’s Gospel the Grebo Histori, Grebo. 
—The Life Grebo Hymn Book. vols. 

Goodwin (D. A.) Catalogue, &c., Bowdoin College, and the Medical School Maine. Bruns- 
wick, 

Graham (Major James D.) Charts; Chart Pensacola Harbour and Bar, Florida, 
Lieut. Col. James Kearney, Top. Engineers, from Survey 1822. 
Chart Core Sound, North Carolina, 1837, the same. Four Charts, 
portions the preceding Chart, enlarged scale. Chart part San- 
dusky Bay, 1826, Lieut. Campbell Graham, A., copied reduced 
scale. 1838. Chart Cape Cod Harbour, and the adjacent coast Province- 
town and Truro, reduced from the Original Major Graham, Topog. 
Engineers, Lewis, Civil 1841. Chart Cape Cod Harbour 
and adjacent Coast, reduced from the Survey Major Graham: small size 

Map the River Sabine from Logan’s Ferry 32d degree North Latitude, showing the 
Boundary between the United States America, and the Republic between 
said Points. 

Part the Boundary between the United States and Texas, from Sabine River, northward, 
the 36th Mile Mound. 

Part the Boundary between the United States and Texas, North Sabine River, from 
the 39th the 72d Mile Mound. 
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Graham (Major James 

Part the Boundary between the United States and Texas, North Sabine River, from the 
72d Mile Mound Red River. 

Sabine Pass, and Mouth the River Sabine the Sea. Surveyed under the direction 
Major Graham, Topog. Engineers, Lieut. Lee, Topog. Engineers, 
and Capt. Pillans, Texan Army. 

Map the River Sabine, from its Mouth the Gulf Mexico, the Sea, Logan’s 
Ferry, Latitude 31° 58’ 24” North. Showing the Boundary between the United 
States and the Republic Texas. 

Document No. 70, Second Session, North-eastern Boundary. 

Par Gruyer. Brussels, 8vo. 

Gutzlaff (Rev. C.) Chinese Magazine, Gutzlaff and others. 8vo.—Brief Account 

Haldeman (S. Monograph the Limniades North America, Nos. inclusive. 
Philadelphia, 1841-42. 


Zoological Contributions: some American Species Hydrachnide, Haldeman, 


1842. 

Halliwell (J. Orchard.) few Notes the History the Discovery the Composition 

The manuscript Rarities the University Cambridge, James Orchard Halliwell, Esq. 

London, 1841. 
The Character Sir John Falstaff, James Halliwell, Esq. London, 1841. 12mo. 
Hare (Robert.) Biographical Account John Hadley, Vice-President the Royal Society, &c., 
and his Brothers, George and Henry Hadley. London. 

Objections Mr. Redfield’s Theory Storms, with some Strictures upon his Reasoning, 

Harrison (Gessner.) Exposition some the Doctrines the Latin Grammar, Gessner 
Harrison, D., Professor, &c., Charlottesville, 1839. 

Hassler Report upon the Standards the liquid Capacity, Measures, with Descrip- 
tion New Original Barometer, and the Balance for adjusting the Half-bushels 
their weight Distilled Water, Hassler. Senate Document, No. 225. 
Second Session, 27th Congress. 

Hatch (N. W.) Abstract Meteorological Journal, for the year ending 30th November, 1840, 
kept Hatch, the City Vicksburgh, Latitude 323° 

Haussmann zur Bestimmung der Elasticitat und Festigkeit verschieder, auf 
Hannoverschen Eisenhiitten verfertiger Stabeisen—Sorten. Aus den Acten 
mitget-heilt von Haussmann. 

Hays (Isaac.) The American Journal the Medical Sciences, edited Isaac Hays, D., 
Surgeon Wills Hospital, Physician the Philadelphia Orphan Asylum, 
New Series, Nos. inclusive. 1841-42. 
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Hays (Isaac.)—continued. 


Treatise the Diseases the Eye, Lawrence, from the last London 
edition, with Numerous Additions, and Sixty-seven Illustrations, Isaac Hays, 
Philadelphia, 

Cavaliere Conte Jacopo Griiberg &c. &c. Genoa, 1834. 

rence, 1830. 

Cenni Geografici Statistici Centrale, principalmente sul paese dei Kirghizi 
sul Khanato Khiva, per Jacopo Griiberg &c. Milan, 

Descrizione delle orde delle steppe dei Kirghizi-Kazaki, opera dal Signor Alessio 
Leuchine, oro notomizzata per Jacopo Hemsé. Milan, 1840. 8vo. 

Della Necessita d’un Istituto Agrario che Stabilmente provveda all’incremento dell’agricoltura 
Toscana, &c. &c., Memoria dal Marchese Francesco Maria Riccardo del Vernaccia, 
&c. Florence, 1839. 

The same Memoir translated into French, Count Paris, 1840. 8vo. 

Sul Sistema Rotazione Coltura, &c., Memoria dal Conte 
Florence, 1840. 

Thirteen Reviews, for different periodical Publications, Count Griiberg. 1829-39. 

Observations Authentiques sur Peste Levant, sur Vertu Spécifique 
d’Olive contre cette effrayante Maladie. Par Florence, 1841. 8vo. 

Notice sur Race Dromedaires existant dans domaine San Rossore, prés Pise 
Toscane. Par Jacques Griiberg Paris, 1840. 8vo. 

Degli Ultimi Progressi della Geografia Sunto Letto pel Conte Cavaliere Jacopo Griiberg 
Milan, 

Relazioni Commerciali dell’Egitto Candia, della Siria coi Porti dell’Italia 
principalmente con quello Livorno. Florence, 1841, 

Sunto della Litteratura Svezzese questi Ultimi Anni cioé fino all’Epoca, del Viaggio del 
Sig. Marmier gia’dettato nell’anno 1833, ora reveduto, corretto, fornito giunte 
dal conte Cav. Dottore Jacopo Griiberg Florence, 

Henry (Prof. Joseph.) Essai sur Philosophie des Sciences, par André-Marie Ampére. 

Herron (James.) practical Description Herron’s Patent Trellis Railway Structure, James 
Herron, Civil Engineer. Philadelphia, 

Hodgkinson (Eaton.) Experimental Researches the Strength Pillars Cast Iron and other 
Materials, Eaton Hodgkinson, Esq. London, 1840. 

Holbrook (John Edwards.) Descriptiones Icones Amphibiorum, auctor Dr. Joannes Wagler. 

Horner (Wm. E., and Isaac Hays.) Description Entire Head and various other Bones 

the Mastodon, recently presented the American Philosophical Society some its 
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Hubbard (Professor.) Catalogue the Officers and Students Dartmouth College. 1841-42. 

Hughes (Jeremiah.) National Register, Sept. 1837 Sept. 1840. 

Ingersoll (Joseph R.) Statistics the United States America, Collected under the Thirteenth 
Section the Act for taking the Sixth Census. Published Washing- 
ton, 1841. Folio. 

Compendium the Enumeration the Inhabitants, and Statistics the United States, from 
the Returns the Sixth Census. which added Abstract each preceding 
Census. Prepared the Department State. Washington, 1841. Folio. 

Jackson (J. R.) What Observe, Jackson. London, 

Jackson (Prof. Samuel.) Introductory Lecture Course the Institutes Medicine, the 
University Pennsylvania, November, 1841, Jackson, 

Johnson (Walter R.) Report Survey and Exploration the Coal and Ore Lands belonging 
the Alleghany Coal Company, Walter Johnson. 1841. 8vo. 

Report the Bear Valley Coal District, Dauphin County, Pennsylvania, Walter 
Johnson. 

Notes the Use Anthracite the Manufacture Iron, Walter Johnson. Bos- 
ton, 1841, 

Public Documents, (Senate,) Second Session, 27th Congress, No. 336. Invention for pre- 
venting Explosions Steam-Boilers. 

Jomard (M.) Divers Traités, par Jomard. 

Jordan (John.) Some Observations the Situation, &c., the Indian Natives this Continent. 
Philadelphia, 1784. 12mo. 

Kurzgefasste Labensgeschichte Nicolaus Ludwigs, Grafen und Herrn von Zinzendorf und 
Pottendorf, von Jacob Christoph Duvernoy. Barby, 1793. 

Jullien (M.) Premiére Note sur nécessité repousser, d’ajourner Projet loi sur les 
Fortifications Paris, par Jullien, Paris. 1841. 

Trois Notes sur Projet Loi sur les Fortifications Paris. Appel bon sens national, 

Justice (George M.) The Case the Seneca Indians, the State New York, illustrated 
Facts. Philadelphia, 

Further the Case the Seneca Indians the State New York. Phila- 
delphia, 1841. 

Proceedings the Indian Council, held the Buffalo Creek Reservation, State New 
York, Fourth Month, 1842. Baltimore, 1842. 

Kane (John K.) Minutes the General Assembly the Presbyterian Church the United 
States America, for 1836-37-38-40. 


Krusenstern (Vice Admiral de.) Supplemens Recueil Mémoires Hydrographiques, pour 


servir d’analyse Pacifique, par Vice-Amiral Krusenstern. 
St. Petersburg, 1833. 
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Krusenstern (Vice Admiral 
Atlas Pacifique, dressé par Krusenstern, Contre Amiral. St. Petersburg, 
1827. Folio. 
Ladoucette (Baron Fables Seconde Edition. Paris, 1842. 
8vo. copies. 
Notice sur Vie sur les Travaux Baron Ladoucette, député Moselle. 1842. 
Lamont (J.) Ueber das Magnetische Observatorium der Kénigl. Sternwarte bei Miinchen. Von 
Dr. Lamont. Munich, 
Lapham (J. A.) Catalogue the Plants found the Vicinity Milwaukie, Wisconsin Ter- 
ritory, Lapham. Milwaukie, 1838. 
Leo-Wolf (William.) Remarks the Abracadabra the Nineteenth Centary, Dr. Samuel 
Hahnemann’s Medicine, William Leo-Wolf, New York, 
Levy (David.) Case and Opinion Ponceau and Davezac, Counsellors, the 
Contested Seat the Hon. David Levy, Delegate from Florida. 
Lloyd (Rev. Humphrey.) Supplement Paper the Mutual Action Permanent Magnets, 
the Rev. Humphrey Lloyd, Dublin, 
New Magnetic Instrument for the Measurement the Inclination and its Changes, 
the same. Dublin, 1842. 
Account the Magnetical Observatory Dublin, and the Instruments and Methods 
Observation employed there, the Rev. Humphrey Lloyd, Dublin, 1842. 4to. 
Markus (M.) Ueber den Galvanismus als chemisches Heilmittel gegen Krankheiten, von 
Dr. Gustav Crusell. Mit einem Schreiben von Markus. Petersburg, 1841. 
Maximilian (Prince Wied Neuwid.) Medico-Botanicum Plantis Cicho- 
raceis.—Prime Linee Technologie Plantarum mycetoidcarum.— 
Fructificatione Generis Rhizomorphe.—De Lingue Latine usu, medicis temeré 
neglecto.—Commentatio super Veronicis Spicatis Respiratione 
Systéme d’Anatomie, par Oken. 
Mease (James.) ‘Thermometrical Observations connected with Navigation, James Mease, 
M.D. 1841. 8vo. 
Meigs (Mr.) The Charter Privileges, granted William Penn,—and Laws the Govern- 
ment Newcastle, Kent, and Sussex upon Delaware. Philadelphia, 1741. 
Meigs (Professor D.) Professor Meigs’s Introductory Lecture Course Obstetrics, 
Jefferson Medical College, 4th November, 1841. 
Miller (Samuel.) Memoir the Rev. Charles Nisbet, D., late President Dickinson, 
Samuel Miller, D., Professor, &c. New York, 1840. 12mo. 
Memoir the Rev. John Rogers, D., Samuel Miller, Philadelphia, 1840. 12mo. 
Morelli (The Chevalier.) Vocabulario della Lingua Italiana. Vol. VI., Fasc. 
Vol. Fasc. XL. XLI. Naples, 1839, 1840. Folio. 
Moron (Fermin Gonzalo.) Espana del Estrangero, Director Redactor Principal, 
Fermin Gonzalo Moron, No. Madrid, 1842. 
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Morton (Samuel George.) Catalogue Skulls Man and the Inferior Animals, the Collection 
Samuel George Morton, Philadelphia, 1840, 

Review the Crania Americana, from Silliman’s Journal. 

Some Remarks the Ancient Peruvians, Samuel Morton, 

Remarks the called Pigmy Race the Valley the Mississippi, Morton, 

Description some New Species Organic Remains the Cretaceous Group, 
Morton. 

Inquiry into the Distinctive Characteristics the Aboriginal Race America. Read 
the Annual Meeting the Boston Society Natural History, April 27, 1842, 

Description some New Terrestrial and Fluviatile Shells North America, Thomas 
Say. New Harmony, 1840. 

Murchison (R. I.) Address delivered the Anniversary Meeting the Geological Society 
London the 18th February, 1842, Roderick Impey Murchison, 
President the Society. London, 1842. 8vo. 

Nagy (Charles.) Historia Scientiarum Pazmanie Archi-Episcopalis 
Regie Literaria. Buda, 

12mo. 

égi hasznalata. 1840. 12mo. 

Nicollet (J. N.) Essay Meteorological Observations, Nicollet, Esq. Printed 
order the War Department. Washington, 1839, 

Niles Weekly Register, September, 1836, September, vols, 4to. 
Ontijd (C. G.) over het Verschil Tusschen Algemeene Grondkrachten der 

O’Sullivan (Mr.) Report, Mr. O’Sullivan, the Legislature the State New York, the 
subject Capital Punishment, 14th April, 1841. 

Packard (Frederick A.) Report the Secretary State for the Home Department, from the 
Poor Law Commissioners, the Training Pauper Children; with Appendices. 
London, 

Fifteenth and Seventeenth Annual Reports the American Sunday School Union. 
delphia, 1839-41. 

Letter the Governor Pennsylvania relation the Public Schools England. Har- 
risburg, 1841. 

Palfrey (John Gorham.) Academical Lectures the Jewish Scriptures and Antiquities, John 
Gorham Palfrey, Boston, 1838-40. vols. 8vo. 

Park Pantology, Systematic Survey Human Knowledge, Roswell Park. 
Philadelphia, 
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Passerini (Carlo.) Notizie sulla Moltiplicazione Firenze negli anni 1837-38-39, dell’ Uccello 
Americano Paroaria Cucullata chiamato volgarmente Cardinale. Carlo 
Florence, 1841. Folio. 

Patterson (Robert M.) Journal the Franklin Institute the State Pennsylvania, from June 
November, inclusive. Numbers. Philadelphia, 1842, 8vo. 

Peale (Titian R.) Sermon preached the Rev. Jared Elliott, before the Officers the 
United States Exploring Expedition, the Occasion the Death Lieut. 
Underwood, and Midshipman Wilkes Henry. Oahu, 1840. 

Peirce (Benjamin.) History Harvard University from its foundation 1638, the Period 
the American Revolution, Benjamin Peirce. Cambridge, (Mass.,) 1838. 8vo. 

Penington (John.) Vérité; Méditations sur les Moyens parvenir Vérité. Par 

Brissot Warville (with MS. notes the Author.) Neufchatel, 1782. 

Mémoire sur Bibliothéque Royale. Paris, 

Second Mémoire sur Bibliothéque Royale. Paris, 


Examination Beauchamp Plantagenet’s Description the Province New Albion, 
John Penington. 1840. 8vo. 

Scraps, Osteologic and Archaiological, John Penington. 1841. 

Filices History British Ferns, Part James Bolton. London, 1790. 4to. 

Perkins (Henry.) Accii Plauti Amphitruo Editione Gronovii. Ac- 
cedunt Note Anglice. Cura Dillaway, Philadelphia, 1842. 12mo. 

Pickering (John.) Review the Dictionarium Anamitico-Latinum, Pickering, Esq. 
ton, 1841. 

Plana (J.) Mémoire sur Différens Procédés d’Intégration. Par Plana. 

Potter (A.) Political Economy,—its Uses, Objects, and Principles, Potter, D., Profes- 
sor Union College. New York, 1840. 12mo. 


Purgstall (Baron Von Hammer.) Jahrbucher der Literatur, Nos. 96, inclusive. 1841. 

Quetelet (M. A.) Rapport Décennal des Travaux Royale Bruxelles, depuis 
1830; par Quetelet, Secrétaire Perpétuel. 

Résumé des Observations sur Météorologie, sur Magnétisme, sur les Températures 
Terre, faites Royale Bruxelles 1840, par Directeur 
Quetelet. Brussels, 1841. 

Instructions pour des Phénoménes Périodiques. Par Quetelet. 


Nouveau Catalogue des Principales Apparitions d’Etoiles Filantes. Par Quetelet. Brus- 
sels. 

Quincy (Josiah.) ‘The History Harvard University, Josiah Quincy, LL. D., President 
the University. Cambridge, 1840. vols. 8vo. 

Rebello Auxiliador Industria Nacionel, &c. &c., anno 1840. Rio Janeiro, 1840, 
inclusive. 1836, 1841. 

Redfield Whirlwind Storms; with Reply the Objections and Strictures Dr. Hare, 
Redfield. 
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Redfield (W. 

Reply Dr. Hare’s further Objections relating Whirlwind Storms, William Red- 

Rio (S. Andres Cameleon Mineral. Por Andres del Rio. Mexico, 

1839. 

Robertson (Wm. K.) Letter Peters, Esq., the Improvement the Navigation the 
Mississippi, Albert Stein. 

Robinson (Moncure.) Résumé des Statistiques des Mines 1838. 

Paris, 1839. 

Statistique des Ports maritimes Commerce. Paris, 1839. Folio. 

Ponts Chaussées. Situation des Travaux Décembre, 1838. Paris, 1839, 4to. 

Tableau Général Commerce France, pendant les années 1837, 1838. Paris, 

1838-39. vols. Folio. 

Tableau Général des Mouvements Cabotage pendant 1837. Paris, 1838. Folio. 

Sabine (Lieut. Col. Edward.) Contributions Terrestrial Magnetism, No. Lieut. Col. 

(H. R.) Annual Report Schoolcraft, Acting Superintendent Indian Affairs 
for Michigan, Crawford, Esq., Commissioner Indian Affairs. Detroit, 1840. 

(J. H.) Kort Beskrifning Provincien nya Swerige uti America, Com fértjden the 
Engelske kallas Pennsylvania, Thomas Campanius Holm. Stockholm, 1702. 4to. 

Auswahl aus den Diwanen des Mewlana Dschelaleddin Rumi. 4to, 

Armenische Vorschriften und Kalligraphien herausgegeben von Nos. Vienna, 1837. 

Verzeichniss der Chinesischen und Japanischen Miinzen des Miinz-und Antiken- 
Cabinetes Wien, &c., von Stephan Endlicher. Vienna, 1837. Folio. 

Silliman (Benjamin.) the Officers and Students Yale College, New 
Key the Exact Sciences, Tillet. the Phenogamous 
Plants and Trees growing without cultivation within five miles Yale College. 
Condition New Haven Burying Ground. 1839. 
Essay Matter. Philadelphia, Letters respecting the 

Revolution America, written Holland, the year 1780, Adams. 
Silliman (Benjamin, Jun.) Statistics the Class 1837, Yale towards 
History the Star-Showers Former Times, Herrick. 1841. 8vo. 

Silliman and Son (Benjamin.) ‘The American Journal Science and the Arts, conducted 
Professor Silliman, and Benjamin Silliman, Jun. Vol. XL., Nos. and Vol. 
Nos. and Vol. XLII., Nos. and Vol. Nos. 1841-42. 

Snider (Jacob, Jun.) The British Almanac the Society for the Diffusion Useful Knowledge, 
for the year 1842. West India Atlas. General 
Atlas. Folio.—Forty accurate Plans large scale, Ports, the West 
Indies. Folio.—Dictionnaire Universel, vulgairement appelé Dictionnaire 
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Snider (Jacob, 


vols. and Chronological Deduction the Origin the Com- 
merce the British Empire. vols. Folio.—Nieuhoff’s Account Goyer and 
Keyser’s Embassy China. Travels Barbary and the Levant. 
Folio.—Virloy; Dictionnaire d’Architecture, Civile, Militaire, Navale. vols. 4to. 
—Saint Méry; Description Physique, Civile, Politique Historique 
Partie Frangaise St. Domingue. vols. and Chro- 
nological Deduction the Origin Commerce, from the Earliest Accounts. vols. 
4to.—De Launais; Guide Commerce. Folio.—De Loubere’s New Historical 
Relation the Kingdom Siam. Folio.—Della Storia Genova dal Trattato 
Worms fino alla Pace d’Aquisgrana. 4to.—Tavernier’s Collection Travels 
through Turkey into Persia and the East Indies. Folio.—Histoire Générale 
Chine, Annales cet Empire. vols. 4to.—Guthrie’s New System Geography. 
vol. 4to.—Gaigneur; Pilote Instruit, Nouvelles Navigation. 
—Jones’s English System Traité Navire, 
Construction, ses Mouvements. Voyages from Asia 
America, for completing the Discoveries the North-West Coast America. 4to.— 
Juan Levéque; Examen Maritime, Théorique, Pratique, Traité Méchanique. 
vols. 4to.—Secret History the Armed Neutrality. Account the 
Yellow Fever. 8vo.—Poyvre; Observations sur les Arts des Peuples 
sur les Colonies des Indes Orientales. 12mo.—Hardie’s American Remembrancer. 
12mo.—Walker’s Treatise Magnetism. Les Ruines, Méditation 
sur les Revolutions des Empires. 8vo.—The Federalist; Collection Essays writ- 
ten favour the New Constitution. 1st vol.—New and Principles Trade. 
8vo.—Marius’s Advice concerning Bills Exchange. Traité 
pratique Gréement des Vaisseaux. 4to.—Memoirs the American Academy 
Arts and Sciences. Boston. vol. General History Inland 
Navigation, Foreign and Domestic. 4to.—Voyage l’Ambassade Compagnie 
des Indes. 4to.—An Inquiry into the Principles Taxation. 4to.—Bouguer; 
des Vaisseaux. 4to.—Du Monceau; Traité Fabrique des 
pour les Vaisseaux, Corderie perfectionné. New Geo- 
graphical, Historical, and Commercial Grammar. 8vo.—Girandeau; Banque ren- 
due facile aux Principales Nations Elements 
Navigation. vols. Antiquarii Rebus Britannicis. vols. 
1774.—Raynal; Histoire Philosophique Politique des Etablissements des Européens 
dans les deux Indes. 1786.—Volney; Voyage Syrie Egypte. vols. 
8vo.—Charleton’s Three Tracts Bath Water. Spectacle Nature, 
Entretiens sur Particularitiés Naturelle. vols. 12mo.—Histoire 
Civile Naturelle Royaume Siam. vols. 12mo.—Saint Méry’s Topo- 
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Snider (Jacob, Jun.)—continued. 
graphical and Political Description the Spanish Part St. Domingo. vols. 8vo. 


—History and Memoirs the Royal Academy Sciences Paris. 14th vol. 
London, 1742.—Laws the State New York. vols. 8vo.—Badam’s Memoirs 
the Royal Society. London, 1741.—Morse’s American Geography. 8vo. 
Negotiator’s Magazine. 8vo.—Sullivan’s History Maine. 8vo.—Four- 
croy’s Elements Natural History and Chemistry, Vols. 
the First Congress the United States. vols. 8vo.—Adams’s Defence the Con- 
stitutions the Government the United States. vols. 8vo.—Burgh’s Political 
Disquisitions. vols. 8vo.—Leach’s Treatise Universal Navigation. 8vo. 
Cooper’s Information respecting America. Dramatique. 1st and 
vols. Life Cellini. vols. 8vo.—Wright’s American Nego- 
Lexicon. 8vo.—Imlay’s Topographical the 
Western Territory North America. Pyrrhus. 8vo.—Macquer’s 
Elements Chemistry. vols. 8vo.—Nicholson’s Introduction Natural Philo- 
sophy. vols. 8vo.—The American Annual Register for 1796. 8vo.—Letters 
Sir Thomas Fitzosborne, (Wm. Melmoth.) 8vo. London, 1776.—Bossu; Nouveaux 
Voyages, History the American Revolution. 
Letters the Concert Princes. Universal Merchant. 8vo.— 
Commerce Hollande. 1st vol. 12mo.—Natural and Civil History Califor- 
nia. vols. 8vo.—Abrégé Portatif Dictionnaire Géographique Martiniére. 
12mo.—Dwight’s Conquest Canaan. Practical Surveying. 8vo. 
Middleton’s Interest Book. Persiles Sigismunda. vol. 8vo. 
—Restaut: Grammaire Frangaise. 8vo.—Recherches Philosophiques sur les Améri- 
cains. vols. 12mo.—Voyage Gautier Schouten. vols. 8vo.—Recueil des 
Voyages qui ont Servi aux Progrés Compagnie des Indes 
Orientales. vols. 8vo.—Rolin; Abreviado Compendio Historia Antiqua. 
Ist, 3d, 4th, 5th and 6th Volumes. 8vo.—Clendenin’s Surveyors’ Assistant. 4to.— 
Telemachus. vol. Nouvelle d’un Homme vols. 
Boileau Despreaux. vols. 8vo.—Corinth’s Address Protes- 
tants. vols., (2d and 11th wanting,) 12mo. 
Amsterdam, 1776.—Recherches Philosophiques sur les Egyptiens les Chinois. 
Chaulien. vols. Moderne. and vols. 12mo.— 
Bossuet; Discours sur Universelle. Moraux. and 4th 
vols. Gresset. vol. Regnier, vol. 12mo. 
—Ambassades Compagnie Hollandaise des Indes Orientales vers 
Japon. 12mo.—Horace, Juvenal, Perseus. Dictionary. 
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Snider (Jacob, 
12mo.—La Maniére bien Penser dans les Ouvrages d’Esprit. 12mo.—Henri 
Smetii Prosodia. 8vo.—Adelaide and Theodore, Letters Education. 
Rambler. vol.—Watts’ Psalms, with Tunes. 8vo.—Compendium Grammatice 
Latine. 8vo.—United States’ Register for 1795. 12mo—Reduction des Changes 
8vo.—Grammatical Institutes, Easy Introduction Dr. Lowth’s Eng- 
lish Grammar. 12mo.—Abrégé des Principes Grammaire 
Description the Situation, Climate, Soil, and Productions certain Tracts Maine. 
4to.—Italian, German, and French Grammar. 8vo.—The History the Herculean 
Straits; now the Straits Gibraltar, Lieut. Col. Thomas James. vols. 
4to. London, 1771.—Lectures History and General Policy, Dr. Priestley. 4to. 
—Travels during the years 1787-88-89, France, Arthur Young. 4to.—Sheri- 
dan’s Dictionary the English Language, Dr. Andrews. 8vo.—An Historical 
Disquisition concerning the Knowledge which the Ancients had India, William 
Robertson, Joseph Price, LL. vols. 8vo.—Serious 
Considerations the Political Conduct Lord North, Nathaniel Buckington, Esq. 
(Dr. Price.) Journey through Spain the years 1786-87, Joseph 
send. vols. 8vo.—A Collection French Comedies and Operas. vols. 
Discourse Coin and Coinage, Rice Vaughan, Esq. small Collec- 
tion Comprehensive History the Iron Trade throughout the 
World, from the earliest Records the present Period, Harry Scrivenor. London, 

Soler (Mariano Phrenology; Lecture delivered before the Woodville Lyceum Associa- 
tion, Mariano Cubi Soler, Professor Modern Languages. Boston, 1840. 8vo. 

Stone (Dexter.) Remarks Currency and Banking, Nathan Appleton. Boston, 

Stratton Illustrations the Affinity the Latin Language the Gaelic Celtic Scot- 

Strickland (William.) The Public Works ‘of the United States, edited William Strickland, 
Edward Gill, and Henry Campbell, Parts and II. London, 1841. Folio. 

Reports, Specifications, &c., the Public Works the United States, edited William 
Strickland. London, 1841. 

Susa (Sefior la.) Informe presentado Real Junta Fomento Agricultura, &c., Cuba, 
Expediente sobre Escuela Nautica, Havana, 1834. Folio. 

Impugnacion Examen Cousin sobre ensayo del Entendimiento Humano Locke. 
Entregas Havana, 1840. 8vo. 

Taylor (Richard C.) Notice Model the Western Portion the Southern 
Coal Field Pennsylvania, Richard Taylor. 

Tellkampf (Th. zur Lehre von den Haulkrankheiten. Von Dr. Th. 
Tellkampf. Vienna, 
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Thom (Rev. David.) Esop’s Fables Chinese, Sloth. (Robert Thom, British Inter- 
preter Canton.) 1840. Folio. 

(Philip.) Statutes large South Carolina, edited David Vols. 

X., inelusive. Columbia, South Carolina, 1840-41. 

Seven Autograph Letters, addressed Dr. Philip Tidyman distinguished persons 
Europe; particularly one from Helen Darcy Stewart, giving account Raeburn’s 
Portrait Dugald Stewart. 

Todd (Col., Minister the St. Petersburg.) Travaux Commission pour fixer les 
Mesures les Poids Russie. Rédigés par Th. Kupffer, Membre 
cette Commission Académicien. Two volumes 4to, with Folio volume 
Plates. St. Petersburg, 1841. 

Toland (Geo. W.) Congressional Documents, 26th Congress, Second Session, Doc. No. Dec., 
1840. No. 174, Session, 27th Congress. Senate, No. 225. R., 
Nos. 176, 683. 

Sixth Census, Enumeration the Inhabitants the United States. Washington, 1841. 

Folio. 

Statistics the United States America, Collected under the Thirteenth Section the 
Act for taking the Sixth Census. Published Authority. Washington, 1841. Folio. 

Totten (Col. G.) Papers Practical, Engineering, published the Engineer Department 
the United States Army. Washington, 1841. 

Town (Ithiel.) Description Ithiel Town’s Improvement the Principle, &c., Bridges, 
Roads, &c., Ithiel New York, 

Travelli (Rev. S.) History the United States Chinese, the 
Malay Language.—Natural History, &c. &c.; and Tract the Bugis Language 
Macassar. 

(Gerard.) Fifth Geological Report the State Tennessee, made November, 1839, 
Gerard Troost, D.—Sixth Geological Report, made October, 1841, the same, 

Tucker (George.) The Theory Money and Banks investigated; George Tucker, Professor 
Moral Philosophy the University Virginia. Boston, 1839. 12mo. 

Tyson (Job R.) Discourse delivered before the Historical Society Pennsylvania, February 21, 
1842, the Colonial History the Eastern and some the Southern States, 
Job 

The Impropriety Capital Punishments; the Report the Committee Dr. Cuyler’s 


Sermon, 

Vail A.) Littérature des Hommes Lettres des Etats Unis d’Amérique, par 
Vail. Paris, 1841. 8vo. 

Van der Hoeven and Vriese. voor Natuurlijke Geschiedenis Physiologie; Uit- 
gegeven door Van der Hoeven, D., Vriese, Six numbers, 
Leyden, 1840-41. 
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Vandermaelen and Prospecius, Specimens, and Catalogues the Publications 
Vandermaelen and Meisser. Brussels, 1841. 

Vanuxem (Lardner.) Lithographic Plates, illustrative the Geology New York. 

Reports Dr. Beck, Mr. Conrad, Mr. Vanuxem, and others, the Geological Survey 

New York. 1841. 

Vaughan (John.) Traité Elémentaire d’Astronomie Physique, par Biot; avec des Additions 
d’Astronomie Nautique, par Rossel. vols. 8vo.—A the Admi- 
nistration the Finances France. from the French Necker, 
Thomas Mortimer. vols. 8vo.—Nouveau Dictionnaire Universel des Synonymes 
Langue par Guizot. vols. 8vo.—L’Art parler d’Ecrire 
correctement Langue Grammaire Philosophique Littéraire, par 
Lévizac. vols. 8vo.—Histoire d’Haiti depuis Découverte jusqu’ 1824, 
époque des Derniéres Négociations entre France Gouvernement Par 
Charles Malo. Paris.—Précis Historique des Negociations entre France St. 
Domingue, suivi des justificatives d’une Notice Biographique sur Général 
Boyer, par Waller. Catalogue Mr. Cobres’ 
Library Natural History. vols. 8vo.—Historical View the Literature the 
Esq. 8vo. New York, 1827.—The Chinese Repository, from May, 1832 
April, 1834, 8vo.—Traité Elémentaire complet d’Ornithologie. Par 
Daudin. Paris, 1800. vols. Géologie, données College 
France, par Delamétherie. Paris, 1816. vols. 8vo.—The New Testament 
with references Parallel Passages. 12mo.—Biographical Notice Benjamin Silli- 
man, D., &c., Professor Kingsley.—Register Debates Congress, Gales 
and Seaton, Vols. 1824-5-6. 8vo.—An Arrangement British Plants, according 
the latest Improvements the Linnean System. Sixth edition. London, 1818. 
vols. 8vo.—Principles Legislation, from the MS. Jeremy Bentham, 

der Deutschen Literatur, &c., Von Johann Samuel Ersch. 


London, Richard Rush. Philadelphia, 1833. 8vo.—Reports the Receipts and 
Expenditures the County Philadelphia, made Committee the County 
Board, 13th September, 1841. 
Vaughan (Petty.) Plan, showing the Progress the Thames Tunnel.—Letter the Hon. 


Henry Clay, President the American Colonization Society, Gurley.— 

Catalogue the Library Red-Cross Street, Cripplegate. London, 1841. 8vo. 

Vaughan (William.) and Twenty-fifth Annual Reports the London Provident 
Institution, Bank for Savings. the Trades, Occupa- 
tions, Business and the Depositors the London Provident 
Account the Receipts and Expenditures the London Provident Institution, from 
16th July, 1816, 20th November, 1840. 
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Waldheim (G. Fischer de.) Lettre sur Rhopalodon, genre Saurien Fossile Versant 


Occidentale par Fischer Waldheim. Moscou, 1841. 8vo.—Revue 
des Fossiles Gouvernement Moscou, par méme. Moscou, 1842. 
Notice sur Podolie Chirotherium Livonie, par méme. 
Moscou, Coleopterorum Sibiria Orientali Cel. Gregorio 
Silide Karelin collectorum, Auctore Fischer Waldheim. Moscou, 1842. 8vo. 


Walther (Ph. Fr. V.) Rede zum Andenken Ignaz Déllinger Dr. der zur Feier des Aller- 


héchsten Namensund Geburtstages Sr. des August, 1841, 
gehaltener Sitzung der Kénigl. Bayerischen Academie der Wissenchaften 
vorgetragen von Dr. Ph. Fr. Walther. 


Warden (David B.) Bibliotheca Americana, being Choice Collection Books relating North 


and South America, and the West Indies, including Voyages the Southern Hemi- 
sphere, Maps, Engravings, and Medals. Paris, 1840. Documens 
relatifs l’emploi alimentaire Gelatine 1840, par d’Arcet. Paris, 1840. 
8vo.—Institut Royal France, Annuaire pour 1841 1842. 12mo.—Notice Bio- 
graphique sur Huerne Pommeuse.—Notice Biographique sur Jean-Pierre 
Labbé.—Mémoire par Baron Riviére sur les Poissons.—Traité Commerce 
entre France Hollande.—Lettre Jos. Clerc.—Observations des Délégués 
Commerce Maritime.—Société Royale Centrale d’Agriculture; Bulletins des 
Séances, Tome I., Nos. 18, 19, 1840; Tome No. 1841.—Rapport sur les 
Travaux Société Royale Centrale d’Agriculture, depuis Séance publique 
Avril, 1841. Par Soulange Bodin.—Académie Royale des Sciences; Rapport 
sur Mémoire Baron Morogues.—Exposé des Recherches pour déter- 
miner les Forces élastiques Vapeur d’Eau hautes températures.—Compa- 
rison des Formes crystallines Strontiane carbonatée avec celles 
Par Observations sur Faculté conservatrice 
acquise Frottement. Par méme.—Observations sur Simplicité des 
Loix auxquelles est Soumise Structure des Cristaux. Par méme.—Description 
Nouvelle Variété d’Amphibole. Par méme.—Sur les Cymophanes des 
Etats-Unis. Par méme.—Sur des physiques des Minéraux, 
pour distinction des pierres précieuses qui ont été taillées. Par méme.—Expédi- 
tion Antarctique des Corvettes Zélée, sous Commandement 
Dumont Paris, 1840. 8vo.—De Plantation Meléze (Pinus 
d’aprés des Observations faites Ecosse. Nouveaux 
Educateurs Vers Soie. Par Frédéric Boullenois. Paris, 
Rapport sur une Proposition faite Gouvernement par Lasteyrie. 
Secrétaire Perpétuel, Cuvier. Fév., Lithographic Plate, en- 
titled Mosaique Découverte Octobre, 1831, dans une maison Pompéi, dite 
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Wayland (Francis.) Discourse Commemoration the Life and Character the Hon. 
Nicholas Brown, delivered the Chapel Brown University, November 3d, 1841, 

Weld (Lewis.) Annual Report the Directors the American Asylum for the 
Deaf and Dumb. Hartford, (Con.,) 

Wharton (George M.) annual Report the Controllers the Public Schools 
the City and County Philadelphia. 1841. 

White Académie Royale Bruxelles. Extrait Tome VI., No. 10, des Bulletins; 
Weather Prophets, White, Secretary the Meteorological Society 
London. 

Wolf (Ferdinand.) Ueber die Lais, Sequenzen und Leiche. Ein Beitrag zur Geschichte der 
Rhythmischen formen und Singweisen der Volkslieder und der Kirchen- 
und Kunstlieder Mittelalter. Von Ferdinand Wolf. 1841. 


Wood (George B.) Memoir the late Joseph Parrish, D., George Wood, 


Wood (William B.) The Canton Register, ovember 1827, December 13, 1828, inclusive. 
Folio. same work from January, 1830, August, 1833, Folio. 
The Chinese Courier from July, 1831, September, 1833. vols. Folio. 
Zantedeschi (Francesco.) Della Francesco Zantedeschi. Venice, 


Engraved Portrait Mehemet Ali, from plate produced the process. 


DONATIONS FOR THE CABINET. 


Amies (William.) Painting emblematic the Union the American States, executed 1784. 
Framed. 
Broad Sheet Copy the Resolution the Continental Congress, passed 14th January, 


1784; authenticated the autograph Signature Charles Thompson, Secretary 
Congress. 


Andrews (William Winthrop.) Specimens preserved Butterflies from Malta, accompanied 
with explanatory letters from the donor (U. Consul Malta,) and the Rev. Dr. 
Bethune. 

Barnam (George.) Inkstand new construction, invented Mr. George Barnam. 

Department State, Washington, Fac Simile the engrossed Copy the Declaration 

Independence. 

Diver (Dr.) Copper Coins, chiefly Oriental. 

Dunglison (Robley.) Specimen the Chinese Printing Blocks. 

Gilpin (Joshua.) Specimen Rock from the highest pinnacle Mont Blanc. This specimen 
had been presented the donor the celebrated Professor Saussure, 1798.— 
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Gilpin (Joshua.)—continued. 
The Tusk Swordfish, which had been thrust into the bottom American Ship 
the Chinese Sea, 

Harlan (Richard.) set Casts, comprising twenty-eight pieces, new Fossil Genus, named 
Dr. Harlan Orycterotherium Missouriensis. 

Justice (George M.) Fossil from the Island Antigua. 

Locke (Prof. John.) Collection Casts Fossils, chiefly Western Rocks. 

M‘Kennan (James.) Specimens Wood taken from Beam out the Ruins Uxmal, Central 
America. This wood derived from Tree called Zapodillo, and said the 
natives insusceptible decay.—A specimen Sponge, and nineteen specimens 
Shells, from Central America. 

Nicollet (J. N.) large Specimen the Red Pipe Stone, from the country the Sioux Indians. 

Patrullo (Nicholas.) Specimen Marble from Granada, Spain. 

large Map South America, Olmedilla. Published order the Spanish Govern- 

ment, 

Penington (John.) Engraved Portrait Alexander Von Humboldt. Framed. 

Saxton Gobrecht (of the Mint.) Engraved Seal for the use the Secretaries the 

Schwarz (J. G.) Specimens, from the Typometry Mr. Raffelsperger, Vienna, 
including Maps, Portraits, 

Short (Prof. Charles W.) Dried Specimens Western and Southern Plants the United States; 
and Collection Dried Plants made the State Kentucky, containing some 
Species not included any the parcels formerly sent the donor. These Her- 
bariums were prepared the donor himself; and are beautifully arranged and 
earefully preserved. 

(The Rev. C.) Lithographic Drawing the Statue Sir Isaac Newton. 

Welsh (T. B.) Engraved Portrait Dr. Philip Tidyman, 
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ERRATA Mr. NICOLLET’S ARTICLE. 


Page 309, seventh line from bottom, for Lake tanka read Lake tanka Tanninan: also, the 
same page, ninth line from bottom, for Lieut. Charles read Lieut. Charles 
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